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LEAD AND COPPER FROM ENEMY 
CENTRAL STATIONS. 


From the very commencement of the war the enemy 
has controlled the use of lead.and copper, and re- 
‘quisitioned articles made of these metals, with a 
systematic thoroughness which proved very satis- 
factory in its results—as judged from the enemy 
standpoint. From a review of the affairs of the 
Vienna municipal electricity undertaking during the 
year 1915-16, published recently in Elektrotechnik 
u. Maschinenbau, it is evident that the policy of 
control and requisition was put into practice very 
effectively. By one means or another hundreds of 
tons of copper and lead were “ released ’’ for mili- 


- tary purposes by the Vienna undertaking alone, and 


if the measures by which they were secured appear a 
trifle heroic, there is no doubt that the enemy at that 
date was justified in considering them cheaply won. 

A great deal of copper and lead was released by 
the Vienna electricity department taking over the 
plant of the Allgemeine Oesterreichische Elektrizi- 
tatswerke and connecting up its network so as to 
eliminate much of the old equipment. Large quan- 
tities of these metals are said to have been handed 
over to the military during the year 1914-15, and 
the total for 1915-16 seems to have been about 500 
tons of copper and 1,000 tons of lead. 

Accumulators were removed from a number of 
sub-stations and handed over to the Akkumulatoren- 
fabriks A.G. for military purposes, on the under- 
standing that this company would supply replace- 
ment batteries within a year from the conclusion of 
peace. By this means alone about 410 tons of lead 
and plate materials were handed over to the mili- 
tary authorities.” Batteries were removed from the 
Kaunitzgasse, Landstrasse, Mariahilf, Cobdengasse, 
and other sub-stations; for example, a 298-cell buffer 
battery of 814-ampere-hour capacity was removed 
from the Mariahilf sub-station. It was not, how- 
ever, simply a case of depleting installations. In 
several instances plant was moved from one part 
of the system to another point where it could be 
employed more usefully, and in the aggregate a 
large -amount of new plant was installed in the 
course of the technical development of the system 
as a whole, and to deal with increases in the load. 
A 290-cell lighting battery.of 4,526-amp.-hour capa- 
city was removed from the Kaunitzgasse sub-station 
curing 1915-16, but it was then necessary to take 
into service the hitherto unused battery VII (294 
type-J288 cells of 7,776-amp.-hour capacity) in order 
to deal with last winter’s load; this battery is the 
largest yet in use in Austria-Hungary. 

Some of the old A.O.E.G. cables were rendered 
superfluous by changes in the Alsergrund sub-sta- 
tion, and the old cable between the Neubadgasse 
sub-station and the Ober Donaustrasse steam gene- 
rating station was withdrawn from service, as well 
as several heavy feeders. The lead and copper from 
these cables were handed over to the military. <A 
new 1,000-Kw. converter sub-station erected at 
Vosendorf to supply the Inzersdorf-Vienna Rail- 
way was provided with iron bus-bars and distribu- 
tors. 

The cable network was extended only in so far as 
necessitated by urgent new connections (mostly for 
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military or munition purposes). About 58 installa- 
tions in stations on the Vienna Stadtbahn were 
changed on to the municipal mains, and by the end 
of 1916 490 tons of copper and 330 tons of lead had 
thus been recovered from disused cables and machi- 
nery formerly operated by the State Electricity 
Works, Heiligenstadt. 

Some idea of the strictness of the control exer- 
cised over copper supplies may be gathered from 
the history of the D.c. interconnecting cable for- 
merly used between the Ober Donaustrasse station 
and the Neubadgasse sub-station. When this cable 
was rendered unnecessary by the installation of a 
3-phase D.c. converter in the sub-station, the mili- 
tary authorities agreed that part of the copper in 
the cable should be used to make three lines for the 
Ebenfurth-Vienna high-tension overhead transmis- 
sion. The original cable was of 1,000 sq. mm. sec- 
tion, whereas the new conductors had to be only 50 
sq. mm. in section. The old cable was therefore cut 
into lengths of 100 metres, and the armouring, lead 
sheathing, and insulation were removed. The 36 
copper wires thus bared were separated, stretched, 
cleaned, and wound in coils containing 100 metres 
each. Finally, the wires were drawn down from 
6 mm. to 2.1 mm. diameter, and stranded together 
in Siemens & Halske’s cable works at Leepoldau. 
The copper thus used is still practically-om war ser- 
vice owing to the importance of the Ebenfurth- 
Vienna transmission. The total weight of copper 
in the duplicate 3-phase line is about 125 tons. 

Owing to the abandonment of underground supply 
for the tramways, a considerable number of arc 
lamp-posts had to be replaced by stronger ones, 
suitable for carrying the new overhead supply. 

The 16,000-volt overland network was extended 
considerably during 1915-16, and agreements were 
concluded with the municipalities of Baden and 
Pottendorf under which the latter will henceforth 
take energy from the Vienna network. Their own 
generating equipments will be dismantled (if this 
has not been done already), and further large quan- 
tities of copper and lead will thus be liberated. In 
order to connect to the Baden network, the Eben- 
furth-Enzesfeld overhead line had to be extended 
about 74 miles to Leesdorf, where a change-over 
station is provided from which underground cables 
run to the Baden station. After the war a second 
cable is to run to the present generating station of 
the Vienna-Baden Railway, which will then take all 
its energy from the overland system. As soon as 
the Enzesfeld-Leesdorf line is finished, the Voslau 
network will be connected to it, thus liberating more 
copper and lead. 

Despite the war, the Vienna electricity under- 
taking made good progress during 1915-16, and very 
considerable power demands will be met directly 
conditions become normal. Labour difficulties have 
been partially overcome by the use of interned 
aliens; and by putting into force successive items in 
a comprehensive scheme of reorganisation and link- 
ing-up, the capacity and efficiency of the under- 
taking has been improved, whilst the quantity of 


material employed (particularly copper and lead) has 
been reduced. 


Tue leading American wire 

The manufacturing firms have for a long 
Wire-Drawing time past been making great pre- 
Industries. parations for the enormous trade 
confidently anticipated when the 

war is over. Two of the largest wire manufacturing 
firms in the United States have increased their roll- 
ing plant by over 100 per cent. during the last two 
years, more with a view to future expansion than 
to immediate requirements. Other firms have in- 
creased their productive capacity all round to an 
extent far in excess of any previous expansion. The 


American firms expect to be more favourably placed, 
as regards supplies of raw materials, shipping, and 
finance, than any of the chief copper wire producing 
countries throughout the world. The extent of the 
war’s duration will determine, in a large measure, 
how far this position will remain as originally antici- 
pated. A protracted duration of the war, while 
greatly reinforcing their financial resources, will 
probably seriously interrupt the normal trade 
organisation in much the same manner as in 
Great Britain and other competing countries. 
America may be the chief source of foreign 
competition after the war. The extent to which the 
American firms will be able to export copper wire, 
&c., into this country will depend more upon the 
weight of their own home demands than upon ship- 
ping shortage, and other expected difficulties. 
Should the American firms be better placed than the 
British firms, as regards production and supplies, 
the surplus over their own home demands will prob- 
ably be directed to this country. 


ELSEWHERE in this issue we give 
Asynchronous a résumé of Dr. Kapp’s important 
Generators. contribution to the discussion, at a 
meeting of the Birmingham. Local 
Section of the I.E.E., om Mr. Wedmore’s paper, 
which we were obliged to hold over when reporting 
the remarks of other speakers. We regard it as im- 
portant not merely on technical grounds, but also 
because it illustrates the fact, so often lost sight of, 
that there are more ways than one of tackling a 
knotty problem; the discussions had turned mainly 
on the details of this valuable paper, but Dr. Kapp 
struck out on independent and totally unexpected 
lines, and showed that the problem of controlling 
large amounts of power—which had been regarded 
almost entirely as the problem of interrupting enor- 
mous values of kilovolt-amperes—might be circum- 
vented by preventing the generation of large cur- 
rents at high pressures on the occurrence of a short 
circuit. For this purpose he suggested the employ- 
ment of asynchronous generators of a novel type, 
genérating a leading current, and excited by alter- 
nating current, the general construction of the 
machines being otherwise much the same as that of 
synchronous generators of ordinary type. Such 
machines were to constitute three-quarters of the 
generating plant, the remainder being composed of 
synchronous alternators, which would provide the 
necessary control without which the asynchronous 
machines could not be used as_ generators. 
Only the synchronous machines would require 
synchronising when put on load, and _ pro- 
tection by means of circuit-breakers and react- 
ance coils, thus materially reducing the amount 
of switchgear required, as well as the number 
of links in the chain of apparatus. The phase 
advancer devised by the speaker formed an essential 
factor in the scheme, by compensating for the low 
power factor of the generators, but as a phase ad- 
vancer of 78 K.v.A. suffices fora generator of 12,000 
Kw., this is not a serious consideration. Appar- 
ently there would not be much to choose between 
the old system and that outlined by Dr. Kapp in 
point of capital cost, but the latter scheme possesses 
so many advantages in other ways that it at least 
deserves careful consideration. And if one alter- 
native exists to the very costly and admittedly 
fallible protection afforded by heavy switchgear and 
reactances against the consequences of a short cir- 
cuit, may there not be others? The Institution is 
certainly indebted to Dr. Kapp for a stimulating 
and awakening impulse, an excellent example of the 
value of original and unprejudiced thinking which, 
if it do no more, should at least spur on others to 
examine the new problems which confront us with 
open minds and the broadest views. 


THE 
thei: 
elect 
wag 


362 
A 
T 
ciph 
: stee 
agal 
i 
wa 
ele 
sh 
60 
di 
in 
th 
Wi 
dr 
lo 
of 
a 
li 
ti 
t 
p 
a 
W 
i a 
a 
0 
a 
a 


Vol. 82. No. 2,108, Apes 19,1918.) THE ELECTRICAL REVIEW. 863 


A 35-TON WAGON HOIST FOR STEEL 
WORKS. 


Tue North-Eastern Steel Co. have recently put on duty at 
their Acklam Works, Middlesbrough, an installation of 
electrically-driven hoisting machinery for the handling of 
wagons up to 35 tons gross. 

The hoist was formerly operated on the hydraulic prin- 
ciple ; in order to avoid the stoppage of work, a new 
steel hoist structure, with motor house on top, was built 
against the old structure, so that handling of the wagons 


Fig, 1,—35-Ton WaAGon-Hoist AND Motor Hovse. 


was not interfered with during the installing of the new 
electrical hoisting plant and new wagon table. Fig. 1 
shows a view of the new structure, the height of which is 
60 ft. from rail to rail. 

The hoist is of the usual table type, with four sets of 
direct-connected corner hoisting ropes 
in parallel, which arrangement enables 
the winding drum diameter to be kept 
within very reasonable limits, as‘ the 
drum diameter must vary directly with 
the rope diameter. The wagons are 
lowered to ground level at the far end 
of the store bin platform by means of 
a gravity hoist, as is the usual custom. 
In order to equalise the cycle of opera- 
tions of the hoist, a tank type of coun- 
terweight is suspended by means of two 
pairs of ropes from the winding drums, 
and is* so adjusted as regards its 
weight that the unbalanced load 
actually hoisted is similar on the 
average to the net load being hoisted 
us the table descends on the return 
or empty journey. The out-of-balance 
load either up or downshould be equal in 
weight to half that of the loaded wagon, 
and the counterbalance weight should 
be equal to the table and half the 
loaded wagon. In practice a certain 
amount of variation in the load to be 
lifted is always met with, and the 
weight is so arranged as to average 
out correctly over a number of winds. 

The two winding drums are 6 ft. in 
diameter, and are spirally grooved to take the four pairs 
of winding ropes'and also the two pairs of balance weight 
ropes. The guide pulleys which) spread the two pairs of 
ropes to the distant side of the platform are of an improved 
type, and consist of drums of a diameter equal to the main 
drams (instead of sheaves as are usually employed), and 


they in addition are spirally grooved on the rope treads. 
This arrangement makes an ideal guide for the rope, 
and eliminates all “ angling” of the rope on the horizontal 
and almost all of the less material “angling” in the 
vertical planes. 

The drive from the motor shaft is taken through double 
reduction gear, a countershaft carrying the two pinions of 
the second train running across the front of the drums. 
The gear wheels are of cast-steel, the pinions of wrought- 
steel, and the teeth are machine-cut double helical, in both 
trains, a very ample width of face and strength of teeth being 
provided for at the same time. The result is that noise 
and vibration are altogether absent during the working of 
the hoist. 

A very important requirement in a wagon hoist is that 
the table must stop precisely at the rail level, both at the 
top platform, and also at the lower loading level, and this 
accuracy must be maintained under all conditions of wind, 
i.e, with light wagons, and also when hoisting wagons 
loaded up to their full specified weight, in this case 35 tons. 
To meet these conditions a Ward-Leonard type of electrical 
equipment, combined with a carefully designed electrically- 
controlled brake, has no superior, and it has, therefore, been 
applied in this instance. 

For the supply of energy to the hoisting motor, a motor- 
generator set, consisting of a 250-volt, 775-R.P.M., shunt- 
wound motor, the generator, and an exciter, is mounted as one 
unit on a substantial self-contained cast-iron bedplate. Two 
switchboard panels, carrying-the usual switchgear and instru- 
ments, are situated in the motor house for the control of the 
A.c. and D.C. sides of the equipment. 

The winding motor is a robustly constructed machine 
of. 175 B.H.P. continuous rating, running at a speed 
of 150 8.P.M., and mounted on a heavy cast all-round 
bedplate, with the main shaft and pinion extension shaft 
carried in a low-set heavy pedestal bearing, and a large 
flexible coupling is fitted connecting the two shafts. A 
specially large and powerful type of brake is built in integral 
with the bed of the machine, which has been moulded with 
bosses and facings to receive the brake parts. The brake 
is weight-applied, the weight being lifted by means of a 
solenoid connected to the automatic controller, so that the 
timing of the application of the brake is accurate in rela- 
tion to the travel of the hoist during deceleration, thus 
ensuring dead level decking of the table. The hoisting 


Fig. 2.—Hoist MororR AND Motor GENERATOR. 


time is somewhat under 60 seconds for the 60 ft. between 
levels, so that the average speed is about | ft. per second, 
and acceleration and deceleration are accomplished smoothly, 
without shock or jar. Although the moving masses are 
great in hoists of this type, nearly 2,000,000 kg., when 
referred to the drum diameter in this case, the accelerating 
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torque, owing to the low velocity, amounts to an equivalent 
of only a fraction of the static torque, and, consequently, 
should the driving torque be suddenly removed when 
working, the moving parts would come to a stop, and reverse 
by gravity within less than one second’s time. It is there- 
fore necessary to maintain somewhat less than full load 
torque until the end of each wind, when the brake finally 
determines the exact stopping point, the forward torque 
being removed at the same moment as the brake takes over 
the duty of holding the load. Fig. 4 illustrates this point 
clearly. It is generally found convenient, for mechanical 
reasons, to extend the retarding period, and also the accelerat- 
ing period, to about four or five seconds, which is the time 
requisite automatically to move the controller rheostat the 


THE WAR AND CHARGES FOR 
ELECTRICITY. 


[BY OUR LEGAL CONTRIBUTOR. ] 


As the war drags its weary length along, the questions 
which trouble the minds of those who are responsible for 
the management of electric lighting undertakings do not tend 
to become simpler. The whole situation of the electricity 
market ‘has undergone profound alteration since August, 
1914. In some areas the demand for energy has been 
greatly reduced owing to the lighting restrictions. From 
other areas consumers have fled in large numbers to what 
they consider to be regions of greater 
safety; while some undertakers have 
actually experienced an increase in 
the demand for electricity — an increase 
due to the influx of new private con- 
sumers, or to the establishment of 
munition factories. Indeed, it is an 
open secret that some of this more 
fortunate class of undertakers have 
actually paid excess profits duty. 

Increased cost of production, how- 
ever, isa kind of common denomina- 
tor all over the country. This increase 
is often shared with the consumer, 
either with his assent or by undertakers 
exercising the lawful rights conferred 
upon them by their provisional order. 

If before the war the cost per unit 
was well within the statutory limit, 
there is now no difficulty in raising the 
charge to consumers. 

But suppose, for the sake of example, 
that the limit has been reached, have 
the undertakers any remedy ? Again, 
suppose that by an agreement made 


Fig. 3—Horst Motor AND FRICTION-DRIVEN Limit SwitcH on CoLUMN TO LEFT. 


distance necessary to increase or decrease the motor 
torque to the required figure. If the time or distance 
from the end of the travel at which the power could be cut 
off to enable the hoist to run to rest at a correct level were 
the only consideration, then such an interval (0°82 sec. 
in the adjoining curve) would be found extremely small. 
Still, no shock would result, as the rate of retardation 
would be slightly over 1 ft. per second, and higher rates are 
common with other types of hoists ; for the above reasons, 
however, the time is generally extended as stated. 

The automatic controller, which is of a type specially 
developed for this class of work, is motor-operated as regards 
the movement of the rheostat fingers and switches required 
during acceleration, the motor being started by means of a 
master switch which is under the control of the operator by 
means of hand levers placed at both top and bottom levels. 
The deceleration and stopping of: the hoist is automatically 
accomplished by means of two sets of racks and pinions 
operated by the upward movement of the table or counter- 
weight. This gear restores the rheostat through the 
medium of quick-pitch screwed spindles and travelling nuts 
to the neutral “off” position. Overwind limit-switches 
are fitted, so that in the event of an overwind, from what- 
ever cause, the hoist is brought to a standstill and the 
power shut off. The type of limit-switch employed on this 
installation does not depend for re-setting (as is the case 
with most designs) on the reverse movement of the hoist, 
but it is always capable of dealing with repeated overwinds 
should these occur through carelessness or flurry when 
re-starting the hoist. Should the necessity arise, the hoist 
may be brought to a stand-still by means of push-button 
trip-switches, which are mounted together with a set of 
drivers’ indicating instruments in cast-iron watertight cases 
situated on the upper and lower levels. 

The British Westinghouse Co. is responsible for the 
electrical equipment throughout, and the North-Eastern 
Co.’s engineers have carried out the design and equipment 
of the mechanical parts of the hoist. 


before the war the undertakers became 
bound to supply all consumers at a 
certain fixed rate for a given number of 
years, is there any procedure by which they can obtain 
relief owihg to the increased cost of production ? 

The following question was recently addressed to the 
Editors of the ELectricaL REVIEW 

“A supply company, on commencing operations, 
obtained wayleaves in a town for mains, &c., free of charge, 
on condition that for 10 years the maximum price of energy 
did not exceed 6d. per B. of T. unit. After 10 years a 
revision could be asked for either by the company or the 
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Fig. 4.—TorQqueE-TIME DIAMETER CURVE. 


Corporation concerned, the amount to be settled by arbitra- 
tion. The company have now been in operation 14 years, 
but have been very hard hit by the war. They want to 
impose an increase to cover war costs. The question is— 
Can they do so? either with or without recourse to 
arbitration.” 

In view of the terms of this agreement, which provide 
for arbitration after the period of ten years, it is appre- 
hended that arbitration is a condition precedent to any 
change in the price. The wayleaves were granted on those 
terms, and if the undertakers had not been willing to forgo 
such statutory or other rights as they may have had in con- 
nection with the price of electricity, they would never have 
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secured the wayleaves. The statutory right is very clear and 
precise. By Sec. 32 (1) of the Electric Lighting Clauses 
Act, 1899(which it may be assumed applies to the area in 
question), the price must not exceed the figure mentioned 
in the Order; but by Sub.-Sec. (2), where the local 
authority are not the undertakers, the undertakers (or 
the consumers) may at any time after the expiration of five 
years after the commencement of the Special Order make a 
representation to the Board of Trade that the prices or 
methods of charge stated in the Special Order or approved 
by the Board of Trade ought to be altered, and “the 
Board of Trade, after such inquiry as they may think fit, 
may make an Order varying the prices or methods of 
charge. . . .” The “five” years was substituted for 
«seven ”’ by the Electric Lighting Act, 1909. 

Having ‘regard to the express provisions of the 
agreement under consideration, it does not appear that 
the undertakers in the case referred to could insist 
upon a Board of Trade reference. They must rely on 
the agreement. . 

The further question then arises :. Would the Arbitrator 
be bound, or could he be compelled, to take the conditions 
brought about by the war into account when fixing the new 
price? On the one hand, it might be said that war was not 
in the contemplation of the parties, and that circumstances 
brought about by the war could not be regarded by the 
Arbitrator ; but the better opinion seems to be that when 
they provided for revision after ten years the parties contem- 
plated a change of circumstances. The cost of production 
might have gone down to such an extent as to cause the 
consumers to apply for revision. In the case suggested, 
therefore, it appears that the Arbitrator might take the 
war into account. 

The same considerations appear to apply to the larger 
question—namely, can thé Board of Trade when revising 
prices in accordance with powers conferred by the Act have 
regard to the increased cost of production brought about by 
the war? The discretion of the Arbitrator appears to be 
in no way fettered ; he may, at the instance of consumers, 
diminish the price if he is so minded. Wholly apart, then, 
from any special legislation it seems that by application to 
the Board of Trade undertakers may 
obtain a measure of relief. 

But the special legislation which 
has come into being since the war must 
not be left out of account. In particu- 
lar, the Courts (Emergency Powers) 
Act, 1917, is of importance in this 
connection. Its provisions appear to 
give some relief, which is apparently 
additional to, and not in substitution 
for, that which the Board of Trade 
can give. By Sec. (1) (2) of the Act, 
where the Court is satisfied that “owing 
to any restriction, or direction, imposed 
or given by, or in pursuance of, any 
enactment relating to the Defence of 
the Realm, or any regulation madé 
thereunder, or owing to the acquisition 
or use by, or on behalf of, the Crown, 
for the purposes of the presént war, of 
any ship or other property, any term o 
the contract, cannot be enforced with- - 
out serious hardship,” relief may be 
granted. 

It is important to notice that the 
section only applies to cases of hardship 
caused by (a) the operation of the 
Defence of the Realm regulations, or 
(6) the acquisition of property by the 
Crown, and it is made to apply specially 
to any obligation relating to the supply of (inter alia) “ heat, 
light, traction or power arising under any Act of Parliament.” 

After considering the circumstances of the case, and the 
position of the parties to the contract, and any offer which 
may have been made by any party forthe variation of the 
contract, the Court may (in the case of a contract for light, 
&c.) suspend the contract, or stay any proceedings for: the 
enforcement of the contract, or any term thereof, or any 


_ Court may think fit. 


rights arising thereunder, on such conditions (if any) as the 

It is to be observed that an ordinary contract may be 
“annulled or suspended,” while a statutory contract for 
light, &c., can only bé “ suspended.” 

Assuming it could be shown by a supply company that 
the ordinary consumer’s contract, owing (say) to some 
Defence of the Realm regulation, could not be enforced 
without serious hardship to the company, it is not very easy 
to define the exact powers of the Court. No power to vary 
the terms of the contract is given. A Judge could not say :— 
“ You may increase your price to 10d. a unit.” But if the 
consumer, realising that owing to difficulty in obtaining 


. coal, the company were unable to supply on the statutory 


terms, ‘were willing to pay 10d. “during the war,” it is 
apprehended that the Court might then suspend the 
statutory contract for the named period. 

No case has as yet been reported in which the scope of 
the Section has been discussed. How far does it extend ? 
Regulations made pursuant to the Defence of the Realm 
Acts are of far-reaching effect. Anything which affects 
the supply of fuel or labour must, in the long run, affect 
the cost of production ; but it remains to be seen whether 
the Judges will so construe the Section that increased cost 
of production, unless clearly shown to be due to some spyific 
regulation, will afford any ground for relief. 


EXTENSIONS AT AYLESBURY. 


WE recently had the pleasure of being present at the official 
inspection of the new plant installed at the borough elec- 
tricity works, Aylesbury. j 

'Phis undertaking was opened on May 27th, 1915, the 
capital cost being £21,000; for the first year, ending 
March 3lst, 1916, the units sold were 237,963, and the 
revenue was £2,377, the works cost being £1,087. For the 
two following years, 1917 and 1918, the output was 
379,794 units and 415,204 units, with revenues of £3,606 
and £4,148 respectively, the works costs being £2,076 and 


Fie. 1.—200-kw. G.E.C. GENERATOR, WITH STATIC BALANCER. 


£2,456. It is estimated that for next year the. units 
generated will be 655,000, with the works costs at £2,9 
and a revenue of £5,241. The original plant consisted 
two 100-Kw. Willans-Diesel engines, direct-coupled to 
E.C.C, generators. In 1916 it was found necessary to put 
down extra plant to cope with the growing load, arid, after 


‘much discussion, the decision ultimately settled upon a 


200-Kw,, four-cylinder, horizontal Premier suction gas 
D _ 
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engine, running off a Power Gas Corporation’s gas plant, 
and direct-coupled to a G.E.C. generator with static 
balancer, running at 210 R.P.M., 240-280 volts, 415-455 
amperes. 

By means of a conveniently placed electrical pyrometer 
the temperature of the exhaust gases from the four cylin- 
ders is measured, and, in addition to a quantitative analysis 
testing set, a Sarco recording calorimeter is installed, which 
continuously records the calorific value of the gas, which is 
delivered to the engine under a 2-in. pressure of water, by 


Fig, 2.—!-CYLINDER HORIZONTAL PREMIER GAS ENGINE. 


means of a combined exhaust and tar extractor. The 
erigine is started by means of compressed air obtained from 
_an electric compressor. 

Due to the abnormal rise in the price of American crude 
oil, the experiment of running the Diesel engines on tar oil 
was carried out with success in August, 1916, since when a 
saving of £996 on fuel has been effected, equivalent to 
60 per cent. on the fuel bill. The fuel cost of the new gas 
engine which was put into commission at the end of January 
works out at O°2%d. per unit generated, and a saving of 
£750 is estimated for next year over tar oil running. 


THE CONTROL OF LARGE AMOUNTS 
OF POWER. 


Dr. G. Kapp oN THE Use or ASYNCHRONOUS GENERATORS. 

In the discussion on Mr. E. B. WepMmore’s paper on this 
subject at the meeting of the BrrminGHam Loca Section of 
the InsTITUTION or ELEcTRICAL ENGINEERS, Dr. Kapp said the 
paper dealt mainly with protection by reactances, and, as far 
as cables and consuming devices were concerned, this kind of 
protection appeared to be the only one available. The liberal 
sprinkling of reactances all over the system would lower the 
power factor; there was no help for this, but the question 
arose whether they were also obliged to have reactances in 
the generating station, thus making the power factor still 
worse. Need they employ synchronous machinery exclu- 
sively? They must have some such machinery to fix voltage 
and frequency, but they need only supply a small part of the 
total power output. If the bulk’ of it were supplied by asyn- 
chronous generators, the use of reactance coils:cum extra 
heavy circuit-breakers would be restricted to this small syn- 
chronous part of the generating plant. whilst the big plant, 
consisting of asynchronous machinery, needed no reactances 
nor switches rated higher than thé normal k.v.a. This was 
rather an important point, seeing that the author recom- 
mended duplicating the automatic circuit breakers on im- 
portant circuits. Let an asynchronous and a synchronous 
machine. be coupled in parallel, and assume that the 
asynchronous machine was rigidly connected to the bus- 
bars, and that there was no means of switching it off. 
In the case of a partial or dead short. the first thing that 
ould meopen was a lowering of the voltage. If the accident 
was a dead short on the bus-bars, the voltage would vanish. 
the circuit-breaker would come out, and if the reactance of 
the synchronous machine was sufficiently large, the circuit- 
breaker itself would not be damaged. If the fault had occurred 
somewhere outside of the station, the reactance in the parti- 
walar feeder would prevent the voltage at the bus-bars from 
dropping to zero, but there would be some reduced voltage 


because the reactance of the synchronous generator would 
come into action, though its circuit-breaker need not neces- 
sarily come out. The asynchronous machine derived its 
excitation from the bus-bars, and its terminal voltage could 
not exceed that of the bus-bars. Neither could it give an 
excessive current if the governor held the engine sufficiently 
near the normal speed to prevent the generator from break- 
ing step. Roughly, if the governor allowed the engine to 
speed up till the slip was quadrupled, the current would be 
doubled, and the E.M.F. halved, so that the circuit-breaker 
would have to deal with about normal kK.v.a. If the governor 
failed also, then the engine would race, and the full load 
would be thrown on the synchronous machine, and its circuit- 
breaker must come out. Thus the protection given to the 
synchronous machine was also an efficient protection for the 
asynchronous machine coupled in parallel with it. Asyn- 
chronous machines had been used in generating stations. 
There was, however, a difficulty if they used such a machine 
without some device for improving its power factor. Even 
if it were possible to make the induction generator with so 
little leakage that its power factor were practically unity 
(this was not possible, but a power factor well over 0.9 was 
possible with large generators at turbo speeds), they could 
not use such a machine without throwing an enormous watt- 
less current on to the synchronous generator coupled in 
parallel with it. This was probably the reason why asyn- 
chronous machines were not more frequently used. They had 
advantages. They were lighter, and required no synchronis- 
ing, thus reducing complication in switchgear. But as long 
as they used induction generators constructed on ordinary lines 
their defects as regarded power factor far outweighed. these 
advantages. The aspect of the whole question immediately 
changed if they got away from the ordinary lines of construc- 
tion. This meant that they must so design the generator that 
it gave a leading current, of which the wattless component 
was not only that required by the external circuit, but also 
contained the magnetising current required by the machine 
itself. The internal power factor of the machine must, there- 
fore, be smaller than the external, and the current must lead. 
Instead of a rotor excited by c.c. they had a rotor of the 
same (and sibly slightly less) dimensions, but excited by 
4.c.*of slip frequency. The stator need not be alter@d, except 
that the deep slots which the author recommended in order 
to get ‘‘ inherent reactance ’’ might be made a little less deep, 
thus reducing the outside diameter of the stator frame.. He 
had doubted the possibility of a satisfactory design until he 
began to calculate. Then it became clear that the problem 
was by no means difficult, and that an induction generator 
to fill such a specification was certainly not more costly, and 
might even be lighter and less costly, than a synchronous 
generator of the same output. As a point of departure he 
had taken a 12,000-Kw., 3-phase alternator given by Prof. 
Miles Walker in his classic book on machine design. He 
retained the stator, and simply replaced the c.c. excitation of 
the rotor by a.c. excitation, with the appropriate change in 
winding. ‘The air-gap was 3 mm. The following table con- 
tained some of the results of the comparative design :— 


GENERATOR FOR 12,000 Kw. 
1,500 r.p.m., 11,000 line volts, 50 cycles, cos ¢ = 0.8. 


Slip 
Slip-ring current, amps. on 
E.M.F. between slip-rings _... 68 
Exciting power used in rotor, 

Weight of exciting copper, kg. 2,450 1,650 
K.V.A. of phase advancer 78 
Loss in phase advancer, KW. ... — 9 


The last line referred to the particular type of phase ad- 
vancer known as the vibrator. It would be noticed that the 
slip was extremely small, notwithstanding the fact that the 
amount of rotor copper was appreciably less than in the syn- 
chronous machine. Apart from the saving in cost, there was 
the incidental advantage that the centrifugal force on the 
end caps was reduced by reason of the reduced copper weight 
of the winding. The open-circuit slip-ring voltage was 16,000. 
This might be thought an inadmissibly high figure, yet it 
was quite safe. A generator was started by its engine, and 
only switched on when at speed; then there was very little 
slip, and the slip-ring. voltage was enormously reduced. The 


.only point to be considered was how close the engine must 


govern, so that the slip-ring voltage should not exceed the 
600 or 800 volts considered safe for an induction machine. 
There was no difficulty in obtaining a governor to regulate 
the speed closer than 4 per cent., but if desired all danger 
could be avoided by interlocking the switch with some ventn- 
fugal device (in addition to a visual indicator), which would 
prevent the handle being moved except when the speed was 
within, say, 2 or 3 per cent. of the correct value. There was 
an advantage in the vibratory over the rotary type of phase 
advancer in that whether the machine generated or motored, 
the connections remained right. and the machine had an 
equally good power factor in either condition. Also, it was 
very easy to regulate the amount of phase advancing given 
They need only adjust the exciting current of the advancer 
This excitation took about 1,500 watts at normal full load. Tf 
left in that condition the main generator would give at 50 
per cent. of full load a leading power factor of 0.7, but by 


‘ reducing excitation this could be brought up to 0.8, so that 
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the working condition of the synchronous machines need not 
be disturbed. According to this plan, only one-third or one- 
fourth of the total plant at a generating station would be of 
the synchronous type, and the rest would be asynchronous. 
Only the synchronous machines would be protected by react- 
ance coils and extra-heavy automatic circuit-breakers rated to 
stand about seven times the normal current, as the author 
suggested. Also, only these machines needed synchronisin 
gear. The remaining plant would be asynchronous, an 
would need neither reactance coils for protection nor circuit- 
breakers of a higher than normal rating. Some care would 
be required to avoid the danger of instability. If the external 
power factor and external load changed slowly there was no 
difficulty in so adjusting the excitation of the synchronous 
machine and that of the phase advancer that a stable condi- 
tion of working obtained. If there was a sudden and large 
increase in the external current caused by a fault in a feeder 
the automatic regulators had no time to act, and that was 
precisely what was wanted. The bus-bar voltage ought to 
drop suddenly, so that the breaker in the faulty feeder would 
open with very much less K.v.A. than it would otherwise do. 
On the other hand, there might be sudden changes in load 
of quite a normal character; in these cases the bus-bar voltage 
should not vary sensibly, and it would, therefore, be necessary 
in planning the lay-out of the generating machinery to gon- 
sider very carefully within what limits the system should be 
made insensitive to sudden changes of working conditions, in 
other words, tg make a compromise between stability and 
efficient protectfon on the one hand, and cost of plant on the 
other. Stability might be obtained by making the K.v.a. 
capacity of the synchronous plant large, but this increased 
cost. As some expenditure was saved in reactances and oil 
switches, the advantage might still’ be with the combination 
of gg and asynchronous equipment he had sug- 
geste 


Discussion AT NEWCASTLE-QN-TYNE. 


At a meeting of the Newcastie-on-Tyne Loca Secrion of 
the LystTiTUTION OF ELECTRICAL ENGINEERS on April 8th, Mr. 
kK. B. WepMore’ read his paper on the control of large 
amounts of power. 

Mr. A. H. MARSHALL presided, arid said the paper came very 
opportunely, for they were about to consider at their next 
meeting the report of the Coal Conservation Sub-Committee 
on Electric Power. One of the disadvantages of large power 
systems was that they were more likely to be affected by 
faults than smaller ones. 

Mr. Bearp said he was glad to see that the author had riot 
gone in for the indiscriminate use of reactances, but seemed 
to have given an unbiased statement of the case for the use 
of reactances. He had found very little in the paper that he” 
wished to question, and they had in that district just those 
conditions which Mr. Wedmore dealt with. He did not quite 
agree with Mr. Wedmore as to the rating of reactances in 
reference to the capacity of the plant with which they were 
associated It seemed to him that the simplest way to rate 
them was at so many K.V.A., from which other calculations 
could be readily deduced, and it avoided any difficulty in 
regard to the adjoining section. Another point was that Mr. 
Wedmore had not mentioned the “doubling” effect. He 
thought it applied to reactances as well as to transformers, 
but they did not quite realise that this was the case. He 
did not think that their experience in that district would 
justify them in going in so largely for oil switches as Mr. 
Wedmore suggested; it was a debatable point whether the 
cost would be justified. He would rather put the money in 
building an oil switch which was better. Referring to bus- 
bar reactances, he said his conclusions were very similar to 
those of Mr. Wedmore. Two machines per section were most 
desirable, and he realised there should plenty of carrying 
capacity on the reactances. He pointed out that having 
settled on the size of the reactance, if a little margin was 
wanted it must not be thought that the cost would be small, 
for the cost would be as the square of the increase. 

Mr. Loneman asked if it would be possible to use a choking 
transformer, had the author considered the question of regu- 
lators, and whether it were not possible to incérporate reac- 
ances with regulators. 

Mr. CLoruigr said, that considering their practice in that dis- 
trict, they had found it possible to run very large systems up 
to the present time almost independently of the use of react- 
ances. He did not say that that could always continue. Some 
pointed to the advanced use in America of reactances. He 
said we were more advanced in having been able to do with- 
out them go long. It was not to be forgotten that a react- 
ance was consuming a certain amount of energy, and the 
more inductance there was the more work the switches had 
todo. In speaking of the limitation of stresses by preventing 
faults hetween phases, the euthor said it was only faults that 
occurred between phases that presented a serious problem. 
Air-insulated conductors could be separated by substantial in- 
sulating barriers, and he referred to a cood exemple of an oil 
switch (fig..7). He (Mr. Clothier) did not think it was a 
food example of British practice, but it was a good example 
af American design. Wherever there were conductors ex- 
posed to air, there was always a danger of faults between 
Phases, and he contended that all conductors should be en- 
closed ag far as possible. kg 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit particulars of new, or improved 
devices and apparatus, which will be published if considered “f 
sufficient interest. 


Discharge Curves of “ Bul” Cells. 


Actual “discharge curves of dry cells are conspicuous by their 
rarity, if not their complete absence from the pages of the technical 
Press, and therefore the accompanying chart, which we have 
received from THE BRITISH UTILITIES, LTD., of 148, South Park 
Road, Wimbledon, will be of interest to our readers. It relates to 
two sizes of their bell cells—No. 1 measuring 24 in. in diameter 
and 6} in. high, and weighing 2 1b. ; and No. 2, 23 in. in diameter, 


ae 


Dotted line, No. 1 size. 
Firm lines, No. 2 size. 


Fig. 1.—DiscHarce Curves or “Bun” CELLS. 


6 in. high, and weighing 1} 1b. In selecting a No. 1 cell from a 
batch, the first one reading 1°5 volts exactly was chosen for the 
test, and in the case of No. 2 the first cells reading respectively 
1°55 and 1°45 volts were selected ; the cells were allowed to dis- 
charge continuously through a standard 10-ohm resistance coil to 
the voltage shown on the chart. It will be seen that the discharge 
was maintained at a practical working voltage for periods ranging 
from 240 to 300 hours, representing, of course, several years’ work- 
ing of an e'ectric bell. 
E.M.C. Fans. 


THE ENTERPRISE MANUFACTURING Co., LTp., of Gun Street Elec- 
trical Works, Bishopsgate, E. 1, are manufacturing throughout a line 
of electric fans fur direct and alternating current. from 12 to 36 in. 
in diameter, anc for all voltages : these fans are fitted with “ box" 
blades, as shown in fig. 2, for which a higher efficiency is claimed 


Fie. 2.—E.M.C. BOX-BLADE FAN, 


as compared with “regulation” blades, though the latter are 
supplied if desired. The firm manufacture the small motors for 
these fans, as well as for general use, and carry out all classes 
of motor repairs; they have recently enlarged their premises to 
enable them to cope with the work more efficiently. 


Increasing the Carrying Capacity of Underground 
Cables.—The thermal resistance between the conductor of an 
underground cable and the remote normal-temperature environment 
resides in the dielectric envelope, the air space between the cable 
and the conduit, the conduit walls and the soil in their immediate 
vicinity, all taken in series. A considerable share lies in the air 
space within the duct. The resistance in the dielectric and in the 
conduit walls may not be susceptible of change. If, however, the 
duct containing the cable be filled up with some cheap electrically 
insulating material of better thermal conductivity than air, the 
total thermal resistance may be appreciably reduced, thereby 
reducing the temperature elevation of the cable ; or, if the cable is 
thereby kept unnecessarily c»ol, the original temperature elevation 
may be retained, with a correspondingly larger electric current. 
The substitution of crude vaseline for air in a cable duct was found 
materially to diminish the thermal resistance and corresponding 
temperature elevation. It remains to be seen whether on a larger 
scale vaseline is a suitable sabstance for use in this way; but it is 
only reasonable to expect that some economical substance should 
be thus available for replacing air in underground cable ducts, so 

- as to increase the safe electric carrying capacity of the cable.— 
Electrical World, 
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LEGAL. 


MITCHELL v. Lamp Co., 


At the North Walsham County Court, last week, before Judge 
Milligan, K.C., W. D. Mitchell, manufacturer's agent, of North 
Walsham, sued defendant company for £19 13s. 6d., balance of 
commission earned, and £36 loss of commission, during three 
months, due to wrongful termination of an agreement. Defendants 
counterclaimed for £6 16s. 3d. overpaid for commission. It appears 
from the report of the case in the Eastern Daily Press that in 
December, 1916, defendants purchased the stock, &c., of the A. & A. 
Electrical Co., with whom plaintiff had an agreement as agent on 
a retaining fee and commission basis. The defendants employed 
plaintiff under the terms of the original agreement, subject to a 
temporary reduction from 30s. to 15s. weekly in the retaining fee. 
In December, 1917, they ceased to pay the fee, and terminated the 
agreement. Plaintiff was entitled to 15 per cent. commission on 
all orders of a certain class booked or introduced and 5 per cent. on 
orders of other classes. 

PLAINTIFF said that Mr. Holmquist, a Swedish gentleman, who 
was manager of the defendant company, consented to abide by the 
original agreement with the A. and A Co., and gave plaintiff an 
assurance that the Radio lamps were of British make, as he 
(plaintiff) did not want to handle German or foreign lamps. He 

opened out'a lot of new ground for the defendants, and when 
Mr. Holmquist wanted to stop paying the retaining fee plaintiff 
told him that the agreement could be terminated by three months’ 
notice. He admitted having three agencies, and that he still 
represented the A. and A. Co., but he did not hold the latter to the 
agreement, nor was he paid any retaining fee by them. 

The defence was that plaintiff was employed at a salary of 30s. 
to cover expenses, and commission payable when the orders were 
executed and paid for. In many of the cases the orders were not 
executed. The A. and A. Co.’s business, taken over by defendants, 
included Dutch lamps, and the defendants had also an agency for 
Swedish lamps. An Order in Council prohibited the importation of 
these lamps, and plaintiff was told of the difficulty there was as a 
consequence in executing his orders. The retaining fee was 
reduced, and afterwards discontinued, because defendant forwarded 
very few orders. There was no agreement for a three months’ 
notice. Counsel urged that it was only a weekly agreement of 30s. 
and commission, which terminated because defendant ceased to 
send orders. 

His Honour gave judgment for £19 13s. 6d. on the claim, less 
£6 16s. 3d., the amount of the counterclaim, which was admitted 

by the plaintiff. He allowed nothing for the three months’ notice, 
’ holding that the agreement terminated by mutual consent. 


DISCIPLINE AT AN ELECTRICITY WORKS. 


In the Shoreditch County Court, on Friday, Judge Cluer gave a 
decision in an action in which H. A. Cradick, of Leighton, a 
foreman stoker, sued the Mayor, Councillors and Burgesses of the 
Borough of Hackney to recover £23 6s. 6d., being the sum he had 
paid to the Council under the Superannuation Act. 

CouNSEL said the plaintiff had been in the employ of the Council 
in the electricity works since 1901, and had risen to the position of 
foreman. Lately a Mr. Osborne had come on the scene as charge 
engineer, and Cradick and he did not hit it. One day Osborne 
ordered a man named Ansell to stoke up a fire, and rightly, or 
wrongly, Cradick deeply resented it, as it undermined his authority 
in his opinion, and he lost a certain amount of dignity. There was 
other stoking to do, and Cradick told Osborne that as he started the 
job, he had better finish it. The result of it all was that he went 
on the carpet the next morning, before Mr. Robinson, the borough 
electrical engineer, who admonished him, and told him that if he 
liked to apologise to Osborne, and to do his work in future, the 
incident would be overlooked. Cradick said he had nothing to 
apologise for, and refused, saying he preferred to leave, and did so. 
The money he was claiming was his superannuation, which was 
returnable if he had not been guilty of misconduct. 

Mr. YOUNG said that was the whole point, as to whether this 
was misconduct in refusing to obey orders. 

The PLAINTIFF then went into the box, and agreed with the 
opening of counsel. In cross-examination he agreed that there 
had been little cases of friction over him from time to time, but 
nothing of aserious character. This closed the plaintiff's case. 

Mr. OSBORNE, giving evidence, said he was the electrical 
engineer-in-charge of the shift. He saw that the steam was going 
down, so asit was a case of emergency, he did not wait to walk 30 ft. 
to where Cradick was, but told the man Ansell to stoke up the fire. 
He then told Cradick what he had done, who told him that as he 
had started the job, he had better finish it. He badly lost his 
temper, and when told to open up a damper to allow the back 
coal to burn, he refused to do so. The works foreman was called 
in, and he still persisted in his refusal. 

Mr. Youne (for the defence) : Our point is that there must be 
discipline in a place like this. 

JUDGE CLUER: And if the superior wants it done, he must do 
it, although I don’t know if a hasty word is misconduct. 

PLAINTIFF : It would have been done if he had told me instead 
of one of my men, 

JUDGE CLUER : He had a perfect right to go to one of your men 
if he liked, asit was a case of emergency, although of course it is 
best to gote the foreman. Do you think a hasty word is misconduct 
within the meaning of the Act? 

Mr. Youna: If he refused to obey a lawful order, it is mis- 


conduct. It has to be borne in mind that at an electricity works, 
if the power is not kept up, the electric light of the borough is in 


er. 

JUDGE CLUER: I should not have been inclined to tell him to 
apologise, but to tell him to obey orders in future. 

Mr. OspoRne: I had no wish for an apology; I only wanted 
him severely reprimanded. 

JupGE CuivER: All the same, I do not understand the 
emergency. If 30 ft. is going to endanger the supply of elec- 
tricity for Hackney, they had better get other officials, 

Mr. Tuos. DALBY, the works superintendent, said he had had 
to 5) to Cradick a good. many times on reports made as to his 

uct. He agreed that it was best not to interfere with the 
man. 

JupDGE CLUER: Of course I agree it is his duty to obey, no 
matter whether it goes wrong, and the steam goes down ; the fault 


_ would lie with the man, who gave the wrong order. 


Mr. L. L. Roprnson, the borough electrical engineer, said what 
Osborne did as to Ansell was perfectly correct in an emergency. It 
was assistance, not interference, and Cradick should have recog- 
nised it as such. He was a very funny-tempered man, and it was 
all according to the mood he was in at any time as to whether he 
would obey an order. Witness had spoken to him many times, and 
really thought he was pretty well cured of his temper. This was 
a climax, however, which, for the sake of discipline, he could not 
possfBly overlook, notwithstanding the need for men at the time. 
It was not a case of bad feeling between Osborne and him, as there 
had been incidents with other men before. 

JUDGE CLUER said the man was asked to open ‘the damper and 
refused, and that was misconduct, inasmuch as it was a refusal 
to obey orders. 

Mr. FoRTUNE said he hoped his Honour would not put the case 
too high, as he would like it to be realised what he had lost by 
reason of his hasty temper. 

JUDGE CLUER replied that he had nothing to do with that, only 
with the legal side of the matter. 

Mr. ForTUNE contended that a refusal to obey a lawful order 
when in a bad temper was not misconduct, but JUDGE CLUER said 
he must hold that it was, and there would have to be a verdict 
for the defendants, with costs. 


STANDARD CABLE MANUFACTURING Co. 


In the Chancery Division, on Tuesday, Mr. Justice Younger had 
before him a petition by the Board of Trade, under the Trading 
with the Enemy (Amendment) Act, 1916, for the winding-up of 
the Standard Cable Manufacturing Co. According tothe Financier, 
Mr. AUSTEN-CARTMELL said all the trade claims had been paid 
with the exception of two, one of which was that of an ex-manager 
for compensation for the termination of his services, and, in any 
case, there was enough money in hand to settle these claims. The 
company was an offshoot of a German company, and was really 


‘ formed for the purpose of assisting that company. The Standard 


Co. was very much mixed up with the Enfield Co., and there were 
two agreements to which the German company were parties. 
These contracts had been determined between the Enfield and the 
Standard companies. Everything had now been done with regard 
to the winding up of the company’s business. 

His LoRDsSHIP made the usual order.: 


Rose Bros. v. MOREHEN. 


Iv the Lord Mayor's Court, on Monday, before the Retorder (Sir 
Forrest, Fulton, K.C.) and a jury, plaintiffs, manufacturers of 
electrical torch batteries, Milton Street, E.C., sued the defendant, 
Mr. E. Morehen, electrical engineer, of Oxford Street, for £16 2s. 
for electric torches, batteries, and bulbs supplied. The defendant 
claimed to be entitled to a sum of £4 18s. 1d. as an allowance for defec- 
tive goods supplied by the plaintiffs, and paid the balance into Court. 
The plaintiffs’ case was that in May they received an order from 
the defendant for torches complete, cases, refills, and bulbs, and on 
May 22nd and June 20th goods to the amount of £16 2s. were 
supplied. From June until August no complaint was received 
from the defendant. On August 28th the defendant wrote com- 
plaining that the torches and refills recently supplied by them fell 
short of his anticipation, and that the batteries were “ weeping.” 
To this plaintiffs replied that the torches and batteries must have 
been used badly, as they sold a large quantity without receiving 
any complaint. They would be pleased to see the defendant on the 
matter. Later some goods were returned from the defendant, but 
he was given notice that they were lying at their warehonse at his 
own risk. The claim for defective goods was not made until some 
months after delivery, and too late for the allowance to be made. 
Some of the goods which the defendant had returned were 
examined, and had the appearance of having short-circuited. That 
would account for the condition which the defendant described as 
weeping.” 

The PLAINTIFF, in his evidence, said that batteries might go 
wrong in a day occasionally, but it was the customer’s duty to test 
them. If a customer returned goods from stock in three months 
they would make allowance for defective goods. He wasa member 
of the United Battery Co. who were making batteries, and gave ® 
guarantee for one month only. . Every battery was. tested and 
examined before being sent out. They could not now get the 
finest raw materials, and they had the greatest difficulty to make 
batteries that would keep in stock for three months. 

Cross-examined, PLAINTIFF said if batteries were returned with 
seals unbroken in three months they would be allowed for, but 
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they did not guarantee that every battery returned would be 
replaced. 

The DEFENDANT, in his evidence, said he made the purchase of 
the torches, refills, and bulbs in question after seeing samples at 
the plaintiffs’ place of business. He explained that they were for 
sale in cinema theatres only.. Although some of the batteries were 
kept in ideal storage they sweated. The original packets of refill 
batteries became sodden with moisture, and the batteries them- 
selves stuck together, proving that the battery was bad. The bat- 
teries had no opportunity of getting short-circuited. He considere2? 
the damage was caused owing to chemical decomposition. 

The jury found a verdict for the plaintiffs for the amount 
claimed, including the amount paid into Court. 


WAR ITEMS, 


Ministry of Munitions and Small Tools.—In_ pursuance 
of the instructions of the Controller of Machine Tools, dated 
February 19th, 1918, Reference H.H.B./G.S., the undertakin g 
to be signed by, or on behalf of, dealers in engineers’ an 
machinists’ imported small tools, is now cancelled. The 
Ministry of Munitions has, however, imposed the following 
regulations with regard to priority classification in respect of 
all small tools whether imported or of British manufacture :— 


No firm or person is permitted to issue a Class “A” Certificate with an 
order for small tgols unless (a) such small tools form a component part of a 
direct Government contract, or (b) specially authorised in writing to do so by 
the Priority Department of the Ministry of Munitions. Any applications for 
such higher priority must be made through the Director of Small Tools, 
Charing Cross Buildings, Embankment, W.C. 2. 

\ny class “* A”? certificate issued must bear the contract number in the 
case of (a) and the priority permit number and classification in the case of (0). 

Firms holding a P.5 maintenance permit are authorised to quote their 
maintenance permit number and priority classification on orders for small 
tools up to the value allowed under the terms of their maintenance permit. 

All other firms and persons placing orders for small tools required for the 
upkep of existing industrial plant should issue a Class “ B”’ Certificate with 
their order, 

Orders for small tools without certificates may only be accepted when such 
orders can be executed from stock, and without prejudice to orders received 
with classification certificates as above. 

Regular dealers ordering small tools for stock may issue a class “‘B” 
certificate with their order, but if they. do they must only dispose of such 
small tools in accordance with the regulations set forth dn the back of the 
certificate. They should, however, note that bona-fide munitions workers, or 
soldiers engaged on mechanical work who desire to purchase small! tools in 
connection with such work may properly sign class “ B” certificates provided 
that _ state thereon the names of their employers or the units to which 
they belong. 

It will be noted that dealers desiring to obtain small tools for sale to tne 
general public without certificates can only obtain same by placing an order 
without a certificate, and such order will only receive attention when the 
supplier is in a position to give delivery from stock without prejudice to 
orders received with classification certificates. 

It will be noted that the above regulations do not permit the issue of a 
class ‘A’ certificate for small tools which are required for the manufac- 
ture of goods ordered on a direct Government contract, ¢.g., a firm having a 
direct contract from the Ministry of Munitions for the manufacture of guns 
may issue a class “A” certificate bearing the appropriate priority esac 
tion attached to the contract for any of the material used in the manufacture 
of the guns, but such a firm can only issue a class “‘B” certificate for the 
small tools to be used in the manufacture of the guns. 

The forms of priority classification certificates referred to (sometimes known 
as Munitions Certificates) can be obtained from all the principal Post Offices. 


Exports’ to China.—The ** London .Gazette ’’ for April 
12th contains further names of bodies and persons in China 
to whom exports may be consigned. 


Discharged Soldiers as Tramway Employés.—By an 
Order of the Home Secretary, a licence to act as driver or as 
conductor of a tramway car, or, on the special recommenda- 
tion of a proprietor, a licence to act either as driver or as 
conductor of a tramway car may be granted by the Commis- 
sioner of Metropolitan Police to a discharged soldier or sailor 
is physically fit for the work, and not less than 19.— 

mes. 


_ Ministry of Munitions and Mica.—The Minister of Muni- 
tions has issued an Order prohibiting the purchase, delivery 
or sale of any mica as defined below situated in the United 
Kingdom except under licence. The use of any mica for the 
purpose of any manufacture or work except under licence is 
also prohibited, and returns have to be sent to the Controller 
of Non-Ferrous Materials (MS/R), Ministry of Munitions, 8, 
Northumberland Avenue, W.C.2, with regard to stocks, pur- 
chases, sales, and deliveries of mica, and any contracts or 
orders made or given to or by them requiring for their execu- 
tion the use of mica, as shall be .required by the said Con- 
troller. All applications for licences are to be made to the 
said Controller, and marked “ Mica Licence.’’ The expres- 


-sion “mica ’’ means block mica of the following quality and 


size grades :— 

Clear and partiy stained ‘‘ Ruby ” of “‘ best” or “‘ Govern- 
ment standard ’’ quality, or suitable for use in the manufac- 
ture of magneto condenser plates, in size grades No. 3 to 
No. 6, inclusive, or their equivalent in rectangular or other 
trunming, including mica coming within the above ~ defini- 
tion when split from block of any quality. 


Glasgow War Savings -Scheme.—In connection with the 
War Savings en Ss Glasgow, the T.C. tramway de 
ment promoted a fortnight’s tombola, the prizes ane rom 
£2,500 downwards. Subscribers paid the full 2s. for £1 
War Savings Certificates, and after defraying the prizes the 


surplus is to be given to various war relief funds. For the 
first week fully £46,000 was received, and the first allocation 
of £5,000 among war charities has been made. The “draw” 
takes place next week. " 


Exemption Applications.—At Burnley, last week, an elec- 
trical engineer (25, B1) was said by his employer to be 
engaged on important Government work. case was ad- 
journed for 14 days, the Chairman saying that a man of 25 
could not be kept out of the Army. 

At Rochdale, the Corporation Tramways Committee ap- 
mee for J. T. Hoyle (36, B 1), control cleaner and examiner. 

Chairman said it would have to be a very sound appeal 
to keep Hoyle out of the Army, and Mr. G. Webster, tram- 
way manager, said his plea was public safety. It took years 
to train a man to this work, and a dirty control might mean 
ae ace It was decided that Hoyle must report on May 

At Oxford, exemption was claimed by E. Green (36, Grade 
3), elevtrician with Messrs. Wyatt & Son. Two months’ tem- 
porary exemption was allowed. 

At Swindon, the eases of five tramcar drivers and an in- 
spector were considered.- Mr. T. Medcalf, for the Corpora- 
tion, said. that they had no-one to take the places of these 
men. He did not think it would be advisable to have women 
drivers, and it would be a dangerous experiment on the 
single lines. The Tribunal adjourned all the cases. , 

At Dartford, the U.D.O. appealed for the retention of Lugi 
Di Norcia (Grade 1), an Itahan, and an assistant stoker at 
the electricity works. He was given two months, with no 
further application without leave. 

Before the Dartford Rural Tribunal, exemption was claimed 
for F. Luff (30, C2), electrician at the London City Mental 
Hospital, Stone, and six months were conceded. 

Three months’ exemption has been granted to H. O. Baker 
(18, Grade 3), engaged in the tramway department of the 
Maidstone Corporation. 

At the Stepney Tribunal, Mr. W. C. P. Tapper, borough 
electrical engineer, applied on behalf of five employés at the 
Stepney electricity works who had previously held protection 
cards from the Ministry of Munitions. had now been 
withdrawn. Mr. Tapper explained that ‘the men were at pre- 
sent doing eight-hour shifts; if they were called ‘up and 
substitutes could not be obtained it would be necessary for 
those who were left to do 12-hour shifts in order to cope with 
the work. The Tribunal refused the application of G. Lepley, 
motor attendant, Class A, but gave 90 days’ grace. They 
refused the application of F. Paul, Class A, but gave 60 days’ 
grace. To W. Green, coal porter, who had not been graded, 
exemption was refused unconditionally, as was also that of 
A, Moaiy: engineer-room assistant, Class A. In the case 
of L. Newman, driver, Class A, the application was refused, 
but he was given 30 days’. grace.—East London Observer. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear wntil 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


The Restrictions on the Use of Lead-covered Cable. 


In your issue of March 8th, page 233, a note appeared under 
the heading ‘* Restriction of the Use of Lead-covered Cables, 
which has given rise to such serious misunderstanding that 
the Cable Makers’ Association feel it necessary to make a 
statement calculated to remove the impression produced. 

The note sets out certain recommendations made by the 
Cable Makers’ Association to the I.M.E.A., adding an expres- 
sion of the views of the I.M.E.A., and stating that the O.M.A. 
had expressed the opinion that it is impossible to obtain a 
satisfactory substitute for lead-coyered cables for extra-high 
and high-tension work. These statements together are being 
taken as the opinion of the C.M.A. generally on the use o 
certain types of cable for certain wor and certain pressures. 

The misunderstanding arises from the fact that the limita- 
tions set out in the correspondence, and which no doubt gave 
rise to this erroneous ¢ ye were given in a reply to 
Mr. Roles’s request for the O.M.A.’s recommendation, as to 
what cables could be used for repairs or extensions to ezist- 
ing lead-covered cable systems, if lead-covered cables cannot 
be obtained, and were given as applying only to this case, 
and having in view the probability that y would be 
treated as if they were lead-covered cables. 

The reply of the C.M.A. specially pointed out that the 
statements must not be taken to be of universal application. 

The types of cable in question, that is, paper insulated bitu- 
men sheathed, bitumen insulated, and rubber insulated cables, 
are frequently used, and can be fully recommended under 
suitable conditions for considerably higher pressures than 


those mentioned. 
Liewellyn B. Atkinson, — 
Secretary, Cable Makers’ Association. 


London, April 16th, 1918. 
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POWDERED COAL.” 


Tue present fuel situation makes the following tests with 
powdered coal of interest to every central-station engineer 
and coal user. 

It was about the first of 1917 that a series of experiments 
were begun in burning powdered coal in a 300-H.P. Babcock 
and Wilcox boiler in the Western Avenue station of the 
Puget Sound Traction, Light & Power Co., which were in 
intermittent progress some seven months. The results war- 
ranted the purchase of pulverising mill, dryer, and all other 
equipment necessary for the complete installation of powdered 
coal plant for 2,400 H.P. of boilers. 

if not already to size, the coal is crushed to 3 in., and then 
fed into the dryer. The degree of dryness required to pre- 
vent any cohesion of the particles which would interfere with 
pulverisation varies from 1 to 6 per cent., according to the 
form in which the moisture occurs in the coal. 

Likewise, the fineness necessary to allow complete com- 
bustion while the fuel is still suspended is somewhat depen- 
dent on the character of the coal. With lignites and sub- 
bituminous coals, which have a high volatile content and 
high fusing point of the ash, a less fine degree of_pulverisa- 
tion is permissible than with coals having a greater Hroportion 
of fixed carbon. To get the best results U.S. coal should 
be ground up so that 95 per cent. will pass through a 100- 
mesh screen, and 85 per cent. through a 200-mesh. However, 
good results are obtained with considerably coarser coal. 

There is a rather prevalent opinion that powdered coal is 
extremely dangerous to handle, but ae has clearly 
proved that with reasonable precaution there is no likelihood 
cf explosion or ‘spontaneous combustion. 

To transport the pulverised coal, a box car was equipped 
with a metal-lined hopper, so as to be air-tight and prevent 
the absorption of moisture. The coal was discharged into 
an enclosed conveyor, which elevated and dumped it into the 
bunker. From the bottom of the bunker the coal was fed 
into the supply pipes by two motor-driven screws. The 
bunker being about 30 ft. from the boiler front, the coal was 
conveyed this distance by compressed air. 

Bearing in mind that the requirements of an ideal burner 
are to give a thorough mixture of coal and air with the 
minimum discharge velocity that will keep the fuel suspended 
until completely burned, the author devised a burner which, 
by repeated test, has been proved satisfactory. 

As it is necessary to have sufficient space in the furnace 
for the combustion to take | without contact with the 
boiler tubes, and to avoid the blasting effect of the flame 
impinging on the brick work, an extended furnace, commonly 
called a ‘‘ Dutch oven,’’ was provided. With some installa- 
tions, the tendency of certain coals to slag has proved very 
troublesome, but in this case that feature was handled most 
satisfactorily by means of a slag pit beneath the furnace, 
constructed so that the slag cannot cling to the sides. 

Records have been preserved of many of the test runs in 
which representative kinds of coal were burned; among these 
were samples from screenings which had been 10 to 15 years 
under water in Lake Washington; Tono, which runs only 
approximately 8,000 B.TH.U. per lb.; Renton, including sludge 
off the dump, which in raw state analysed over 21 per cent. 
ash and 30 per cent. moisture; and samples from California 
and British Columbia 

The following is a record in brief of a representative test of 
a 300-H.P. Babcock & Wilcox boiler burning powdered coal, 
lasting 14 hrs. 38 mins. :— 

Temperature of water, 186 deg. F. 

Temperature of steam (209 deg. C.), 408 deg. F. 

Steam pressure, gauge, 116 lb. 

Temperature due to pressure, 347 deg. F. 

Superheat, 61 deg. F. 

Factor of evaporation, 1.1. 

Evaporation per Ib. of coal :— 

As fired, 7.64 lb. 
From and at 212 deg. F., 8.42 lb. 

Draught in uptake in inches of water, .27. 

Draught in mixing chamber, .208 

CO, by recorder, 134 per cent. 

Flue gas temperature by pyrometer, 475 deg. F. 

B.1H.U. per lb. of coal, raw, 9,449. 

B.1H.v. per lb. of coal, powdered as fired, 10,967. 

Efficiency, 75 per cent. ; 


Coat ANALYSIS. 
Raw. Dried. Powdered. 


Water — 7.1L 5.44 
Volatile... 42.68 45.32 
Fixed carbon... 929.10 37.32 35.57 
Ash 18.5 12.89 13.67 

100.00 100.00 100.00 
Sulphur 42 39 
B.TH.0. .... 9,449 10,862 10,967 


~The results of this series of tests with powdered coal may 
be summed up in brief as follows :— 
It was found that different kinds and grades of coal could 


* Abstract of article by W. J. Santmyer, from the Journal 
of Electricity. Vol. 40, No. 4. 


be prepared, transported, stored, and burned with the same 
equipment, without physical difficulty. 

That low-grade coals that cannot be burned efficiently in 
any other manner gave good results in the powdered form. 

That higher efficiency was obtained than with any other 
means of combustion. 

That the powdered coal fire proved remarkably flexible, it 
being possible to force the boiler to 200 per cent. of rating 
in a few minutes without any apparent injury to heating 
surface or brickwork. 

That it was easy to eee, requiring but little attention, 
and thoroughly dependable. 

That the fire was smokeless, even under heavy overload. 

That the increased capacity of boilers with pulverised fuel 
means less investment, and hence a saving through lower 
fixed charges additional to that due to greater efficiency. 

While experience with powdered coal is yet too limited to 
speak authoritatively on the expense of preparation, the cost 
would probably be from 30 to 60 cents a ton, depending on 
the quantity handled at the plant. In working out the equiva- 
lent costs of various fuels for any special case, careful con- 
we should be given to the advantages previously men- 
tioned. 


TRADE STATISTICS OF SIAM. 


Tue following figures, showing the imports of electrical and 
similar goods into the port of Bangkok during the year ended 
March, 1917, are taken from the recently-issued official trade 
statistics; the figures for the year ended March, 1916, are 
included for purposes of comparison, and notes of any in- 
creases or decreases are given. Japan’s increased participa- 
tion is noteworthy. Imports stated to be from Singapore and 
Hong-Kong are for the most part the products of other coun- 


tries shipped vid these two ports :— 


1915-16. 1916-17. Ine. or dec. 

Parts of lamps.— Ticals. cals. Ticals. 

From Singapore 7,000 7,000 _ 
Hong-Kong... ,000 4,000 — 2,000 
» United Kingdom ... 24,000 42,000 + 18,000 
»  dapan 5,000 12,000 + 7,000 
» United States os 5, 9,000 + 4,000 
Other countries... 7,000 + 7,000 

Total... 47,000 81,000 + 34,000 

Electrical goods and apparatus.— 

From United Kingdom ... 146,000 266,000 + 120,000 
» Germany 5,000 — 59 
» United States .. 127,000 175,000 + 48,000 
»» Singapore on 5,000 16,000 + 10% 
» . Sweden 22,000 31,000 + 9,000 
» Italy 28,000 30,000 + ~ 2,000 
» Switzerland 5,000 «3+ = «5,000 
» Holland 21,000 51,000 + 30,00 
» France 5,000 5,000 — 
> Japan 97,000 263,000° + 236,00) 
» Other countries 25,000 13,000 — 12,00 

Total 411,000 855,000 + 444,000 

Lamps.— 

From Singapore.» 13,000 4,000 — _ 9,00 
Hong-Kong ... 39,000 135,000 + 96,000 
» United Kingdom 17,000 21,000 + 4,000 
» United States 16,000 17,00 + 1,00 
83,000 113,000 + 30,000 
‘e Other countries 4,000 8,000 + 4,000 

172,000 298,000 + 126,00 

Manufactures of brass.— 

‘From Hong-Kong ... 452,000 310,000 142,000 
» United Kingdom 54,000 59,000 + 5,000 
» China suk 52,000 58,000 + 6,00 
» Japan 42,000 48,000 + 6,000 
,, Other countries 32,000 46,000 + 14,000 

Total ... .. 632,000 521,000 -— 111,000 

Manufactures of copper.— 

From Hong-Kong ... 1,000 1,000 | _ 
» United Kingdom 7,000 24,000 ‘+ 17,000 
», Other countries 5,000* 5,000t 

Total ... ... 13,000 30,000 + 17,000 
*Italy Tis. 2,000; tSingapore Tis. 3,000. 

Prime movers, other than road locos, marine, 
milling, and agricultural machinery.— 

From United Kingdom 68,000 26,000 — 42,000 
» United States 5,000 _ — 5,000 
Other countries 24,000°  15,000t 9,000 

Total 97,000 41,000 — 56,000 


*France Tis. 1,000; +Singspore Tis. 18,000, 
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1915-16. 1916-17. Ine. 


Scientific Instruments and apparatus.— 


From United Kingdom .... 13,000 36,000 + 23,000 
Germany 2,000 — 2,000 
» France 10,000 1,000 — 9,000 
Japan 7,000 86,000 + 29,000 
United States 8,000 10,000 + 2,000 
Other countries... 12,000 17,000 + 65,000 

Total 52,000 100,000 + 48,000 

Machinery unenumerated, including detached 
parts, and not including agricultural, tertile, 
or sewing machines,— 

From United Kingdom 240,000 301,000 + 61,000 
Denmark ... 226,000 41,000 — 185,000 
United States 118,000 494,000 + 376,000 
,. Other countries .... 35,000 109,000" + 74,000 

Total... .... 619,000 945,000 + 326,000 
“Hong-Kong Tls. 77,000. 

Iron and stecl wire manufactures.— ; 

From United Kingdom... 79,000 95,000 + 16,000 
,, Germany 1,000 — 1,000 
United States 46,000 52,000 + 6,000 
Other countries... 19,000 23,000 + 4,000 

Total ... 145,000 170,000 + 25,000 

Railway material.— 

From United Kingdom ... 201,000. 318,000 + 117,000 
United States ... 70,000 — 70,000 
,. Ofher countries _... 62,000* 53,000t' 9,000 

Total ... 833,000 371,000 + 38,000 
*India Tis. 30,000; +British N. Borneo Ts. 50,000. 

Cars or trucks for railways or tramways.— 

From United Kingdom ... 357,000 = 201,000 — 156,000 
United States 8,000 + 8,000 
,, Other countries... 1,000 + 1,000 

Tote! - «. ... 357,000 210,000 — 147,000 

Caoutchouc manufactures, other than tires — 

From Singapore 75.000 81,000 + 6,000 
United Kingdoin 30,000 49,000 + 19,000 
,. United States Bi 3,000 3,000 te 
 sapan 7.000 23,000 + 16,900 

Other countries... 4,000 7,000 + 8; 
Total 119.990 168,000 4 


Note: £1 = about 18 Ticals. 


BUSINESS NOTES. 


Lamp Manufacturing in France.—A new company has 
lately been formed in Paris with a capital «f £20,000 and the 
title La Société des Establissements G. Angenault. “ Lampes 
Lumen,” to acquire and carry on an electric lamp manufacturing 
business at Courbevoie (Seine). 


Ignition and Lighting Material for American Military 
Motor Wagons.—Instead of placing contracts for complete motor 
wagons for the Army, the American Government has adopted the 
plan of having the vehicles assembled in a number of the leading 
petrol motor wagon works, placing the orders itself for the 
various components required. As a first supply, no fewer than 
10,000 vehicles of what is known as the B Class are being pro- 
duced, and in connection therewith the U.S. Quartermaster’s 
Department has receptly given out contracts for 10,500 ignition 
magnetos. The vehicles will be provided with electric lighting 
equipment, and in connection with this, 12,000 generators have 
been ordered, as well as 12,000 distributors and coils and 12,000 
switches. As regards electric batteries for use in connection with 
the lighting sets, 14,000 have been put on order, together with 
11,500 sets of lamps. 


Plant for Sale.—Hoylake and West Kirby U.D.C has 
for disposal a superheater for Lancashire boiler. Particulars are 
given in our advertisement pages to-day. 


Book Notices.—‘ Frenzied Libefty: the Myth of a 
Rich Man's War.” By Otto Kahn. Extracts from an address 
given at Wisconsin University, January, 1918. Also by the same 
author, “The Poison Growth of Prussianism,” an address given at 
Wisconsin, January, 1918. , 

“The Russian Riddle.” Wy Zinovy N. Preev. London : J. Bale, 
Sons & Danielsson, Ltd. 6d. net.—The author examines the mani- 


fold causes of Russia's military collapse and the world situation 
created thereby, as it affects the Allies. The enormous handicaps 
of Russia, the rise and failure of the Bolshevists, and other 


matters, are reviewed and wayS are suggested for assisting Russia 
to extricate herself from the present crisis. In spite of her military 
collapse, Mr. Preev holds that Russia remains the most important 
battlefield where Germany can and must be defeated economically 
if she is not to recoup herself in the East for her disappoint- 
ments in the West. An appeal is made to British statesmen and 
business men to help in Russia's reconstruction, and not to allow 
Germany to monopolise that task for her own predatory ends. 

- “ Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXVII. No.3. March, 1918. New York: The Institute. 
Price $1. 

‘Syndication in the Brass Industry." By Howard F. Smith.— 
Copies of this pamphlet may be obtained from the author 
(7, Hampton Street, Birmingham), who is a director of Smith and 
Davis, Ltd. He has issued it to serve as a basis of discussion, and 
to bring to a foeus the ideas that have been forming in the minds 
of business men connected with thé industry. He advances a rough 
embryo scheme of organisation. 

“Science Abstracts” A & B. Vol. XXI, Part 3. March 31st, 
1918. London: E.& F.N. Spon. Price 1s. 6d. each. 


Liquidations. —CaLvert’s CrrcuLation Fue. Econo- 
MISER, Ltp.—This company is wiftiding up, with Mr. F. J. Drane, 
36, John Street, Bedford Row, W.C., as liquidator. 

Suprpty Co. For Sparx, Lrp.—Meeting of 
§ editors, April 24th, at Dunster House, Mincing Lane, E.C. 3 
Liquidator, Mr. D. Merry del Val. 


Catalogues and Lists.—BritisH INSULATED AND 
Cases, LTp., Prescot.—Eight-page illustrated list of 174 
contracts for the erection of Prescot pole lines in the United 
Kingdom down to December last. The contracts comprise 335 
miles run of overhead equipment for lines ranging in pressure from 
220 to 20,000 volts, lines at the latter pressure numbering 37 and 
covering 126 miles’ run of equipment. 

Brusa ELectricaL ENGINEERING Co., Ltp., Falcon Works, 
Loughborough. - Illustrated bulletin (four pages) containing a 
specification and tabulated dimensions of their static tranformers. 


Trade Announcements.—Mr. Tuomas ARMITAGE, elec- 
trician, 3, John Street, Huddersfield, having decided to give up 
business, the stock-in-trade, &c., are to be sold by auction. 

THE WHOLESALE Firtines Co., Lrp., 23-27, Commercial Street, 
E. 1, have opened a branch depét (in charge of Mr. H. Thompson) 
at 14, North Street, Stokes Croft, Bristol, for the convenience of 
their West of England and South Wales customers. 

Tat New BritisH ELectric Suppiy Co., Lrp,, and MEssrs. 
BERKELEY & YounG, LTD., announce that, their premises in Finsbury 
Court having been taken over by the Government for the Casualty 
Records Department, they have temporarily removed to Stevenage 
House, 40-44, Holborn Viaduct, E.C. 1. New telephone numbers, 
“ Holborn 1150/1 (two lines). 


LIGHTING AND POWER NOTES. 


Scueme.—The T.C. 
has referred the proposed hydro-electric. light scheme to the 
Public Works Committee for full consideration. 


Australia.—V icror1;.— The case for water, as against 
brown coa’, as a means of generating electrical energy was put 
before the Minister of Mines, on February 8th, by a deputation 
representing the shareholders of the Victorian Hydro-Electric Co., 
which has a scheme for utilising the waters of the Kiewa and 
other rivers. 

Mr. Holdensen, chairman of directors, asked for a straight-out 
answer as to whether the Government proposed to carry out the 
scheme itself, or grant the company the lease it sought, and allow 
it to carry out the work. A large amount of preparatory work 
had been done by the syndicate, at a cost of £6,000. The object of 
the company was to unite all the available water power between 
the Kiewa and Snowy rivers, which, when all catchments were 
utilised, would, it was estimated, produce more than 100,000 H.P. 
The company would supply distributors of energy in city and 
country centres for industrial purposes at a maximum rate of jd. 
per unit. The estimated total outlay was £878,000. The com- 
pany'’s estimated cost of production at the Kiewa station was 
yod. per H.P.-hour, as against ;5d. per H.P.-hour from brown coal at 
Morwell. 

The Minister, in reply, said the Government recognised the 
urgent need of providing cheap power for industries. The question 
was not that of Morwell or Kiewa, but one ®f the advisability or 
otherwise of the Government developing the great water power 
which was said to be available, or allowing a private concern to 
take the matter in hand. The question would have to be submitted 
to Parliament, and the matter would be on a firm footing by the 
time Parliament again met in June or July next. A Bill would 
be introduced for securing cheap power for industries for both city 
and country from either water or coal, or both.— Melbourne Leader. 

According to the Melbourne Age, the State Ministry has decided 
that before undertaking the development of brown coal deposits 
at Morwell or elsewhere, for the supply of electrical energy to 
existing and prospective industries, an investigation shall be made 
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into the possibility of utilising the water power of the State for 
the same purpose. 

A Sectional Committee of the Victorian Industries Committee, 
and subsequently a Special Committee of experts engaged by the 
Government, reported strongly in favour of the establishment 
of a power house at Morwell, at a cost of nearly £2,000,000. The 
Committee urged that steps be taken at the earliest possible moment 
to obtain Parliamentary, sanction for the scheme, and for the 
creation of the necessary authority to initiate and control it. 

Mr. H. R. Harper (city electrical engineer) stated that exhaustive 
experiments had shown that brown coal was a first-class fuel, 
particularly for the production of power. 


Bradford.—Price IncrEase.—The City Council, last 
week, approved the Electricity Committee’s pro advances of 
electricity charges. Alderman G. H. Robinson, chairman of the 
Committee, explained that the cost of various items over pre-war 
rates had gone up, calculated on the same output, by £60,693. If 
the conditions had been as in 1914, there would have been a profit 
of £39,843, and the “coal clause” in connection with bulk con- 
sumers had brought in over £21,000 which would not otherwise 
have been received. The increased cost of coal was £25,780; other 
materials, £2,100 ; rates, &c., £2,492 ; salaries and wages, £19,606 : 
and interest and sinking fund, ‘€10,715. The profit was only £721. 


Bristol—Street Ligutme.—The Daily Chronicle 
states that for the sake of economy there will be no public street 
lighting in the city from May 15th to August 13th. This decision 
was confirmed after being criticised at Tuesday's Council meeting. 


Continental.— Norway.—According to a U.S.A. Consular 
report, the village of Risor, which is between Christiansand and 
Christiania, is projecting steel works and rolling mills to turn out 
30,000 to 40,000 tons per year. It will utilise as far as possible 
electric power and electric heat for smelting ; this will be derived 
from the Hoge Falls, the first transmission project being of 22,000 
H.P. It is said that from 150,000 to 200,000 H.P. may be obtained 
from these falls. 

HuNGARY.—According to the Hrening News, a Zurich telegram 
states that a new electric generator at the Budapest electrical 
works exploded on Thursday, last week, setting the whole building on 
fire and blowing the roof off. Large bars of iron were hurled into 
the air, and 10 workmen were injured. 


Darwen.—Wacers.—The electricity employés of the 
Corporation have given 21 days’ notice to cease work unless they 
receive an advance of £1 a week and 124 per cent. war bonus. 


Dewsbury.—Nationat Exvecrriciry Suppty.—In pre- 
senting the new rate estimates before the T.C., last week, Alderman 
Sir Mark Oldroyd, mentioned the Board of Trade’s national 
scheme of centralised electricity production, and advised that for 
the present no new capital should be invested in that direction, and 
if demand exceeded supply the T.C. should resort to purchase from 
the Yorkshire Electric Power Co. Sir Mark Oldroyd foreshadowed 
the partial, if not wholesale, scrapping of the Corporation elec- 
tricity and gas undertakings. 


Dundalk.—It was reported at the Urban Council that 
the Great Northern Railway (Ireland) Co. had agreed to make good 
one-half the total loss incurred by the delay of 14 months under 
the agreement for electricity supply to them, and to pay a nominal 
extra rate per unit for the entire supply to cover increased working 


expenses over and above the extra rate provided for in the 
agreement. 


Ealing.—Streer Licutmnc.—The Times states that, 
except in main roads and a few other places at Ealing and Hanwell. 
the street lamps will not be lighted during the summer. 


Greenock.—Loan.—The Corporation is applying for 
further electricity department borrowing powers to the extent of 


se for extensions—boiler, condensing, and transforming 
plant. 


India.—The draft of a model. or standard form of con- 
ditions, rates, and general information for the supply of electrical 
energy. prepared by the Electrical Adviser to the Government of 
India, is -being circulated amongst all Local Governments and 
Administrations in the Dependency for criticism. It is under- 
stood that the form of conditions will be submitted for discussion 
at the: next Conference of Electric Inspectors and Electrical 
Engineers to Government to be held in Calcutta. 


Limavady (Co. Londonderry).—Srreer Licutrinc.— 
A scheme for the public electric lighting of the town is being dis- 
cussed as a result of the Urban Council's decision to close down the 
gas works, owing to war-time conditions. 


London, — MarY.Lesont. —The Electricity Committee 
reports that a meeting of gas and electrical engineers of London, 
convened by the Coal Controller, was informed that both industries 
would have to’ use 10 to 30 per cent. less coal. This, however will 
not affect the Comnfittee’s undertaking, as two’ more boilers will 
be fitted this year with stokers burning coke-breeze, and it is hoped 
to get. four more fitted in a short time. 


Motpeth—At 4 meeting of the T.C., on the 10th inst., 
it way fecided to support Neweastle in its action with respect to the 
charges “proposed te le made by the electrical supply companies. 


Newcastle-upon-Tyne.—Pricr Increask.—The Parlia- 
mentary Committee of the City Council recently submitted a report 
concerning the proposal of the Newcastle Electric Supply Co. 
to increase the charges for electrical energy supplied for light- 
ing purposes by 20 per cent., and for heating by 15 per cent., 
The Committee stated that it was of opinion that, having regard 
to the circumstance that the company was in a position to 
pay a dividend of 8 per cent. per annum, there was no justi- 
fication for the contemplated increase, and that representations 
should be made to the B. of T. with a view to a reduction 
in the maximum price of electrical energy supplied to private 
consumers for lighting and heating in the city. The report also 
stated that the Newcastle and District Electric Lighting Co. had 
issued a similar notice with respect to its supply of electrical energy 
in the west of the city, and the Committee recommended that repre- 
sentations be made to the B. of T. upon the subject, with a view 
to the grounds of the proposed increases being investigated, and 
also with a view to a reduction in the maximum prices. 

The Lord Mayor (Sir George Lunn) moved the confirmation of 
the report, and said the two companies had monopoly rights of 
supply throughout the city. The present flat rates were 39d. per 
unit for lighting and 14d. per unit for heating. No explanation or 
justification had been given to the public for this heavy increase in 
the cost of electrical energy. For the year ended December 31st, 
1917, the profits of the Newcastle Electric Supply Co. were large, 
and the dividend on the ordinary shares the highest ever paid. But 
whatever might be the explanation of the increased output of elec- 
trical energy—increased consumption in industrial works, extension 
of the company’s works over a larger area—any of these factors, 
or all in combination, there was the anomaly that at the moment 
when the profits werejat the very highest,’and the dividend touched 
8 per cent., the company felt impelled or compelled to put up the 
price against the ordinary consumer. The Committee felt that it 
would like to be assured it had the Council behind it, as it certainly 
would have the users of electricity, in any steps it took to resist 
any increase in prices. It wanted an inquiry into the proposed in- 
creases, for it was such increases, apparently quite unnecessary, that 
would give force to the demand that public utility services, with 
monopoly privileges conferred by statute, should pass from private 
hands into those of the municipal authorities governing the areas 
concerned, who could protect the public and apply the services to 
the advantage of those using them. 

The report was formally seconded and adopted. 


Encines.—Referring 
in a note in our last issue, the borough electrical engineer, Mr. A. J.C. 
De Renzi, writes to point out-that the Ministry of Munitions did not 
suggest that electricity works should install Diesel engines. What 
they did urge was that in stations where Diesel engines were already 
installed, the necessary alterations should be immediately proceeded 
with to enable these engines to run on tar ojl in place of imported 
fuel oil. 


Sheffield. Electricity Supply Com- 
mittee reports that further meetings of the Joint Committee with 
reference to electricity supply to Sheffield, Rotherham, &c., have been 
held. Negotiations have taken place on the basis that the cost of link- 
ing up cables, transformers, &c., for connecting up the Sheffield and 
Rotherham power stations would be approximately £50,000. This, 
it is estimated, would involve an annual ‘expenditure of £4,000, 
of which it was assumed that each Corfioration would pay one- 
third, and the Ministry of Munitions one-third. It has now been 
arranged that the Sheffield Corporation shall pay the whole cost of 
the above works, and the repair and maintenance of the same, 
which shall be its property, and that, in view of the above 
arrangement, and on the understanding that the Ministry of Muni- 
tions will contribute one-third of the capital cost of the works, the 
Rotherham Corporation shall make a deduction from the price to 
be paid for energy supplied by it to the, Sheffield Corporation 
under the present scheme, at the rate of £130 per million units 
sold (= ‘0312d. per unit); that rate of deduction to continue to 
apply until a maximum of 10 million units has been reached in any 
year, and thereafter, if the Corporation takes more than 10 million 
units a year, no further deduction shall be made. 


Sunderland.—Linkine-up.—At a meeting of the T.C., 
on the 10th inst., it was agreed that a communication be sent to the 
Lords Commissioners of the Treasury deprecating the acquiescence 
by the Treasury in the issue of £600,000 mortgage debentures in‘ 
connection with the proposal to establish a power station for 
linking-up with the systems of the Newcastle-upon Tyne Electric 
Supply Co., Ltd., as being calculated to conserve the private 


“monopoly at preent exercised by the company in Northumberland 


and Durham, and tending to make more remote the possibility 
of an adequate public control of the electricity supply of the two 
counties. 

Price INCREASE.—The Council has decided to increase the tariff 
to long-term H.T. consumers by 15 per cent. 


United States.—President Wilson signed an Order on 
February 25th authorising the construction of the largest of the 
dams on the Tennessee River, projected some 'years ago as the 
Muscle Shoals hydro-electric development. The construction is to 
he carried out with fands derived from the appropriation for a 
Government nitrate plant, which was made by Congress in 1916, 
and the hydro-electric plant, when completed, will become a part 
of the two nitrate plants now being built near Muscle Shoals, at 
Sheffield, Ala. “These two plants are (1) a factory for the fixation 
‘of nitrogen; which will produce approximately 20,000 tons of 
ammoniam nitrate a year, and will be owned and operated by the 
United States, and (2) a plant owned by the United States, but 
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“operated by the Air Nitrates Corporation, which will produce 


110,000 tons of ammonium nitrate a year. Electricity in the 
operation of these ‘plants will be generated by.steam power, and 
will be brought from distant hydro-electric plants for initial 
operation, but will eventually be produced at Muscle Shoals. 

The Commonwealth Edison Co., of Chicago, is completing 
the installation, at Northwest Station, of three additional turbo- 
generators of an aggregate capacity of 95,000 kw. Two are 
of the compound reaction type, and the third is an impulse 
machine of new design. One of each type is now in operation, and 
the second compound machine is in course of erection. At the 
turbine throttle steam is supplied at a pressure of 2301b. gauge 
and 200° F. superheat. With the present installation of three turbo- 


- generators, two with a rating of 30,000 Kw. and one of 35,000 Kw., 


station will have an aggregate rated capacity of 165,000 kw. The 
plans calling for six units will have been completed, and the 
present building fully equipped. 

The operating revenue of the company for the’year ended December 
3st, 1917, was $25,351,585, an increase of 10°9 per cent. over the pre- 
vious fiscal year. The net operating revenue for 1917 amounted to 
$8,723,702, as compared with $8,133,073 in 1916. The net sum 
available for dividends was $4,677,077, or 10°21 per cent. on the 
company’s capital stock, as compared with $4,399,413, or 9°6 per 
cent. on the stock, for the previous year, Amortisation and 
depreciation reserve absorbed $2,836,246, taxes and municipal com- 
pensation $2,229,906, and interest on bonds $2,131,550. The balance 
carried forward was $1,009,725. The total capitalisation is 
$50,422,826. During the year approximately 31,000 new customers 
have been added, making a total of 351,700 customers. This repre- 
sents an increase of 97,000 Kw. in connected load. The highest 
maximum load recorded during the year was 392,330 Kw., an 
increase of 6 per cent. The company’s connected business (exclu- 
sive of electrical energy supplied to other public service corpora- 
tions) amounted to the equivalent of 15,336,791 50-watt lamps on 
December 31st, 1917.—Zlectrical World. 


Yorkshire Power Co.’s Bill.—The B. of T. has now 
completed its report, and, without expressing any opinion on the 
merits of the questions raised by it, suggests that, pending any action 
that may be taken as a result of the report of the Coal Conservation 
Sub-Committee of the Reconstruction Committee and of that of the 
Electric Power Supply Committee, it is inexpedient that the powers 
sought by Clause 3 of the Bill should be conferred on the Yorkshire 
Electric Power Co. The company has, in deference to this 
suggestion, decided not to proceed with Clause 3.— Yorkshire Post. 


TRAMWAY AND RAILWAY NOTES. 


Ayr.—F arEs.—The T.C. has decided to abolish halfpenny 


fares on the tramways. 


Australia. —MELBouRNE SUBURBAN RarLway ELEcTRI- 
FICATION.—The chairman of the Victorian Railway Commissioners 
recently informed a deputation from the Sandringham Council that it 
was anticipated that electrictrains on the Sandringham-Essendon line 
would be running by the middle of June next. The Department 
has started the instruction of train crews, and, later, trial runs will 
be made on the Flemington race-course line to give practical 
instruction to the staff referred to. 


Bradford.—The B. of T. report upon the inquiry by 
Col. G. W. Pringle into the circumstances attending the accident 
which took place, on February Ist, on the Allerton section of the 
Corporation tramways, in which 19 passengers were injured and the 
driver was killed, states that the accident was caused by speed very 
much in excess of that authorised. There was no failure in brake 
or other equipment, but fog and darkness may have been con- 
tributory factors. Col. Pringle recommends various alterations in 
speed regulations. that stops be properly enforced in the future, and 
that dangerous points be indicated at night by red lamps. 


Birmingham.—F ares.—Owing to traffic restrictions, the 
tramcars will not be run after 11 p.m. The minimum fare on the 
omnibuses is increased to 2d.; also children’s fares on .tramcars 
and "buses. Application has been made to the Board of Trade 
for sanction to alter the regulations, which now require that the 
penny stage on the tramways shall be 2 miles long. The intention 
is to reduce the stages. 


Burnley.— W acEs.—The Committee on Production has 
upheld the contention of the Corporation that the women employed 
on the local tramways are not entitled to the same advance as the 
men under Clause 4 of the finding of March 8th regarding tram- 
way and omnibus workers. 


Continental.—Sprarmy.—Over 2,000 men are now em- 
ployed on the construction of the North-South Underground 
Railway in Madrid, about 1 km. of the tube having already been 
pierced and lined. 


Halifax—Year’s Workinc.—The annual report of the 
Corporation tramways to March 31st, 1917, shows total revenue 
£115,074, working expenses £76,136, leaving a gross profit of 
£38,938 ; interest and sinking fund absorbed £23 826, leaving a 
net profit of £15,112, as against £19,055 in 1916; average total 
revenue per car-mile, 13°48d.; average total expenditure per car- 
mile, 11°71d. ; car-mileage, 2,048,722, a decrease of 147,208 miles; 
passengers carried, 21,180,584, an increase of 164,581. Owing toa 


correspondent’s error, the figures given under the above heading 
in our last issue were inaccurate. 

A one-man tramcar has been fitted up with an apparatus for 
keeping hot the meals it is to take from the communal kitchen 
distributing centre to the branch kitchens in the town. 


Lancaster.—Prov. OnpeR.—An L.G.B. inquiry was held 
recently by Mr. R. C. Maxwell regarding the application of the Cor- 
poration for a prov. order to increase the number of electric ‘buses 
at present running. In support of the application the chairman of 
the Tramways Committee stated that a profit of between £600. and 
£700 had resulted from the running of three electric "buses during 
the past year. The Corporation had now four, and it was proposed 
to increase the service to 12, at a cost of from £1,100 to £1,200 
each. There was no opposition. 


London. —‘INcrEASE or Fares.—According to the 
Evening News, the extension of the 124 per cent. bonus to tramway 
employés makes an increase of fares inevitable. In London alone 
the cost this year will be about £113,000, and many authorities are 
asking leave of the B. of T. to increase fares by 50 per cent. 

We understand that Sir Albert Stanley has decided to ask a 
Select Committee of the House of Commons to consider the whole 
question. An official says that ‘‘some of the Council concerns will 
have to put the tramways on the rates this year, in spite of greatly 
increased traffic receipts, and, unless there is an increase of fares, 
the position will get worse from the ratepayer’s point of view.” 


Manchester.—The Watch Committee has granted the 
request of the Tramways Committee to allow more passengers to 
stand in the cars, in view of the reduction of cars running owing 
to the shortage of staff. Instead of four passengers being allowed 
to stand in small cars and eight in large ones, permission is now 
given for 6 and 12 respectively. 


Manchuria.—Evecrric Locomorives.—The 50-ton elec- 
tric locomotives for use by the Fushun collieries for freight handling 
are the first of the kind ever built at the South Manchuria railway 
workshops. They are for the standard gauge. Each locomotive is 
designed to haul 580-ton trains at a speed of 12°9 miles per hour 
on the level tangent track, exclusive of the weight of the loco- 
motive, the trolley voltage being 1,200 volts. They are of the 
two-bogie type, each bogie carrying 125-H.P. motors. The total 
weight is 97,200 lb. ; ballast weight, 15,200 lb. ; weight on drivers, 
112,400 lb. ; weight per driving axle, 28,100 lb. ; and weight of a 
motor, 5,000 lb.— U.S. Commerce Reports. 


"Bus Service.—The Corpora- 
tion has received Parliamentary sanction to its proposal to run an 
electric "bus service. The scheme sanctioned was modified from 
that originally put forward, the proposed service through the areas 
of other authorities being dropped. 


South Africa.—JouaNNesBuRG.—The chairman of the 
Tramways Committee has informed the T.C. that the cause of the 
recent failure of supply in the central area was due to a rat eating 
through the insulating material on acable and causing a short 
circuit. He further warns the public that the tramways as well as 
lighting and power may fail at any moment should a breakdown 
occur. The power station is running at its maximum capacity, 
and extra plant, which is badly needed, cannot be secured, despite 
repeated requests to the Priority Committee and the Govern- 
ment.— Cape Times. 


Southport.—By 31 votes to 20, the T.C. defeated a 
resolution which had for its object the rescinding of the running 
of Sunday tramcars by the Corporation. 


Traffic Reductions.—The proposed reduction of tram- 
way services by the Government is causing much concern in 
several Lancashire towns. The North of England is stated to be 
required to make only a 30 per cent. as against a 60 per cent. reduc- 
tion in the south. In Liverpool, although the present service is 
below the pre-war standard, the number of passengers has increased 
by many millions per annum. In many cases a reduction in cars 
will mean a big increase in the cost of working, and may wipe 
out the possibility of any rate aid. 

The situation is particularly difficult in seaside towns, where 
traffic depends largely for its success upon the summer season, and 
if this seasonal traffic is held to be unnecessary both the municipal 
and private undertakings will suffer severely. 


TELEGRAPH AND TELEPHONE NOTES. 


The Telegraph and Telephone Services.—A White 
Paper issued last week gives the report of the Auditor-General on 
the accounts of the telegraph and telephone services for the year 
ended March 31st, 1917, from which it appears that the gross 
receipts were £11,101,627, the net receipts £9,883,667, and value of 
services performed for other departments £3,332,209 ; the expendi- 
ture was £13,698,548, leaving a deficit of £482,672. Capital 
expenditure on telegraphs amounted to £10,867,644, the interest on 
which sum at 2} per cent. came to £271,691, increasing the 
deficiency to £754,363. The capital expenditure on telephones 
amounted to £34,626,314, of which £9,606,293 had been redeemed, 
leaving a balance outstanding of £ 16,082,956, plus nearly 9 millions 
in respect of the purchase of the National Telephone Co,’s under- 
taking, Kc. 
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The telegraph revenue for the year was £4,842,373, exceeding 
the expenditure by £576,800; allowing for interest on capital, 
pensions, depreciation, &c., there remained a deficiency of £529,639. 
The value of plant and stores at March 31st, 1917, amounted to 
£7,829,802. 

The telephone service showed an income of £8,381,108, with a 
surplus of £3,407,206; after allowing for interest, pension 
liability, depreciation, &c., there was a net surplus of £201,729. 
The capital account showed a total of £27,022.029. On the 
exchange system there was a net profit of £239,112 and on the 
trunk system a deficiency of £37,383. Owing to war-time condi- 
tions many items in the accounts are partly estimated, and based 
on pre-war figures. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Australia, 7th. Department of 


the Navy. Supply and erection of power plant at Garden Island, 
Sydney. Director of Navy Contracts, Melbourne. 


Doblin.—April 23rd. Electricity Supply Committee. 
Boiler house plant. See * Official Notices’ April 12th. 


24th. Lighting Committee. 
5,000-Kw. turbine, alternator, exciter, condensing plant, switchgear, 
piping, &c., water-tube boiler. coal conveyor, telpher, burners, 
steam piping, Kc. See “Official Notices” to-day. 


Newport (Mon.).— May 2nd. Electricity Department. 
E.H.T. and L.T. switchgear. See “ Official Notices” to-day. 


Plymouth.— April 29th. Corporation. Turbo-alternator, 


converter, transformers, and switchgear. See “Official Notices” 
April 12th. 


CLOSED. 
Bradford.— Electricity Committee :— 


British-Thomson Houston Co., Ltd.—Three electrically-operated oil 
switches, for controlling existing 500-kw. motor-generators at Valley 
Road electricity works. 


Glasgow.—Tramways Department of the T.C. :— 

Commutators.—Mavor & Coulson, Ltd. 

Electricity Department :— 

Dick Kerr & Co., Ltd.—Repair of two 3,000-xw. turbine sets, (which have 
been in use at Port Dundas for over 14 years), £23,000. 

Electromobile (Leeds) Co.—One 5-ton electrical tipping vehicle, with lead 
battery, for removal of ashes from Dalmarnock generating station, 
£1,430. 

On a report by the chief electrical engineer, the T.C. Electricity 
Committee remitted to him to endeavour to atrange with the 
present contractors for the supply of cables for the renewal of 
their contracts for another year, and to obtain and submit offers for 
the supply of other stores for the ensuing 12 months. 


Winchester.—1T.C. :— 


Conversion of two boilers at the electricity works into one unit, with 
chain-grate stoker and superheater.—Babcock & Wilcox, Ltd., £900, 
(subject to priority certificate). 

Balancer.— Vickers, Ltd. 


FORTHCOMING EVENTS. 


Engineers.—Friday, April 19th. At 39, Victoria 
Street, 8.W. At 7.30 p.m. Paper on “ Pneumatie Tools,” by Mr. 
Cc. T. Orme. 
Saturday. April 20th. At 6.15 p.m. At the Holborn Restaurant. 
Annual Reunion of Past and Present Officers. 
Friday, April 26th. Paper on “ Refrigerating Chambers and Heat 
Insulation,” by Mr. C. H. Schroth. 


Institution of Electrical Engineers,— Thursday, April 25th. At 6 p.m. 
At the Institution of Civil Engineers, Great George Street, S.W. Paper on 
** Large Batteries for Power Purposes,’’ by Mr. E. C. McKinnon. 


(Manchester Local Section).—Tuesday, April 23rd. At 7p.m. At 
the Engineers’ Club. Annual general meeting. Address by the President. 
(Students’ Section).—Friday, April 96th. At 7 p.m: At University 


College, Gower Street, W.C. Paper on “ Electric Arc Furnaces for Steel 
Refining,” by Mr. J. A. Broughall. 


NOTES, 


Prince Lichnowsky’s Disclosures.—We desire urgently 
to bring to the notice of our readers, and especially those among them 
who are leaders of opinion or moving among influential indi- 
viduals, the pamphlet ‘ Guilty,” in which the National War Aims 
Committee has reprinted the astounding disclosures of Prince 
Lichnowsky, the German Ambassador in London from 1912 until 


the outbreak of war in 1914. The matter has been by 
Mr. C. A. McCurdy, M.P. Three million copies of the pamphlet 
are being distributed by Messrs. W. H. Smith & Son, and it is most 
desirable that they should be widely circulated and read in our 
great industrial ‘districts, and on the countryside as well. The dis- 
closures strikingly set forth the true aims of Germany in “ pressing 
for war” when our own statesmen were striving hard to preserve 
Peace, and they should be read by workers in our factories who 
are able to help win the war by accelerating production of essentials, 
The pamphlet should also be read by others, who will find in it 
grounds for encouragement in bearing the terrible sacrifices which 
they have to carry from the efforts of the Allies to defeat the 
debased intentions of Prussian militarism. If employers will let 
their wants be known to Messrs. W. H. Smith & Sons, at 16, 
Strand, W.C. 2, the number ‘of copies required for their employés 
will be forwarded carriage paid. 


War Allowances to Municipal “ Old Bones.”—In view of 
the Man-Power Bill, the Birmingham General Purposes Committee 
on Monday decided to recommend the City Council to increase the 
pay of men (employés) between 41 and 50 years who went into the 
Services, to the amount of their civil remuneration. 


Science and Education.—The report of the Committee 
appointed to inquire into the position of natural science in the 
educational system of Great Britain was issued this week (Cd. 9,011, 
price 9d. net). It is a bulky document, comprising 86 pages. 
Amongst the principal conclusions are the following :—That 
natural science should be included in the general course of educa- 
tion of all up to the age of about 16; that real progress in 
education depends on a revolution in the public attitude towards 
the salaries of teachers and the importance of their training ; that 
a large increase in the number of scholarships at all stages of 
education is necessary ; that the elements of natural science should 
be a necessary subject in the entrance examinations of public 
schools ; that more attention should be directed to those aspects of 
the sciences which bear directly on the objects and experiences of 
every-day life ; that there are strong educational reasons for the 
adoption of the metric system ; that stress should be laid on the 
accurate use of the English language ; that those specialising in 
science should continue some literary study; that in the First 
School Examination all candidates should be required to satisfy the 
examiners both in mathematics and in natural science ; that it is 
essential that salaries and prospects of teachers in secondary schools 
and technical schools should be substantially improved, and anational 
pension scheme provided ; that increased attention should be given 
toinstruction in science in elementary schools and in technical schools 
and institutions of all grades ; that many morescholarships are needed 
to enable technical students to pass from junior to senior technical 
schools and on to the universities ; that a thorough and practical 
training in mathematics and science is essential to the school 
education of engineers ; that steps should be taken to secure the 
services of scientific men in the Home and India Civil Service, and 
that all candidates for the competitive examinations should supply 
evidence of a continuous course of training in science extending 
over several years ; that various reforms should be introduced into 
the regulations of the universities, which should also receive large 
grants from public funds to equip them for their work in pure and 
applied science, and to enable them to reduce their fees ; and that 
scholarships at schools and universities should be greatly improved 
in various respects. 


New Scottish Electrical Association, — Councillors 
Morton and Willock, along with the engineer, have been appointed 
to represent the electricity department of the Glasgow T.C. at a 
meeting relative to the Scottish Municipal Electrical Engineers’ 
Association, in Edinburgh, with instructions to support the 
principle that the new proposed Scottish Association should be a 
branch of the Incorporated Municipal Electrical Association, and 
not an independent Association. 


Linking-up in the United States.——In the Hlectrical 
World of March 2nd a map of the State of Massachusetts is given, 
showing how far the process of interconnection of generating 
stations has been carried. It is recognised as an economic move- 
ment of great importance as a means of saving fuel and power. 
As an example, a transmission line will be completed in the near 
future between the turbine station of the Narragansett Electric 
Lighting Co. at Providence, R.I., and the plant of the 
Attleboro Steam and Electric Co. at Attleboro,-Mass. The 
generating capacity of the Attleboro company’s station is 
3,000 Kw.; the peak load is about 1,900 Kw., and the com- 
pany would be obliged to expend $630,000 within the next 
20 years to meet its increasing business if this were done by 
progressively enlarging its own station. The present cost of pro- 
duction is about 1°13 cents per KW.-hour. Negotiations with the 
Narragansett company led to an agreement for the purchase of 
energy from the Providence tidewater station and for the construc- 
tion of a 35,000-volt transmission line between the systems of the 
two companies. The total length of the line is about 12 miles 
(193 km.). For all energy supplied the Attleboro company is to 
pay the Narragansett company at the rate of 8°57. mills per 
KW.-hour, measured on the secondary side of the transformers 
in the Attleboro plant, with an adjustment for coal price variation 
and for any energy produced by other means than coal. The 
agreement, which has a life of 20 years from May, 1917, provides 
for the retention and maintenance of the turbine-driven units of 
the Attleboro company in the station of the latter, so that 
energy may be supplied reciprocally to the Narragansett company 
whenever necessary. / 
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Waste of Paper.—Readers who come across instances of 
waste of paper should communicate by letter with the Paper 
Controller, 23, Buckingham Gate, 8.W. 


The Proper Installation of Strain Insulators in Guys.— 
In making up strain insulators in guys, particularly where large 
insulators and three-bolt guy clamps are used, care must be taken 
to place the clamps close to the insulators if the full strength 
of the guy cable is to be developed. A number of samples were 
recently tested for tensile strength ; the edges of the clamps were 
set about 3 in. from the end of the insulator, as appeared to be 
customary with the linemen making up the sampies. It was 
found that in every case slippage occurred at from one- 
half to three-quarters of the full strength of the guy, first one 
clamp and then the other slipping down to within 1 in. to § in. of 
the face of the insulator, after which each would hold and the 
sample wouldjdevelop the full strength of the guy cable. 


Upper FIGURE: CLAMP ON RIGHT HAS SLIPPED. 
LOWER FIGURE: SPLICED-IN INSULATOR AFTER BOTH SPLICES 
HAVE SLIPPED. 


A good specification covering this point is to make sure that the 
space between the insulator and the clamp (or wrapped splice if 
used) does not exceed 1 in. 

With respect to the relative values of three-bolt clamps as com- 
pared with wrapped splices, the tests indicated that the use of clamps 
increased the ultimate strength from 15 to 20 per cent., although 
in all cases the samples, whether made up with or without clamps, 
exceeded the rating of the steel cables.— Zlectrical World. 


Machinery Depreciation and Obsolescence.—The 
Birmingham Daily Post states that a memorandum by the Board 
of Inland Revenue on the subject of allowances for income-tax for 
wear and tear and obsolescence of plant and machinery was issued 
on Monday. 

“Tt states that the existing law authorises a deduction in assessing 
profits of an amount the Commissioners may think reasonable as 
representing diminished value by reason of wear and tear. Definite 
rates of depreciation have been agreed upon in a number of im- 
portant industries, but, with the exception of motor-omnibuses and 
sawmilling, these were fixed under pre-war conditions. Cases, 
however, have arisen, especially since the commencement of the 
war, in which machinery is suffering exceptional wear and tear 
owing, for example, to extra hours of running, the difficulty of 
obtaining material for effecting repairs, the rougher usage to 
which the machinery is subjected owing to the employment of un- 
skilled labour, and the fewer opportunities available for having 
the machinery overhauled. In such cases applications for special 
rates of depreciation are entertained, but, generally speaking, the 
circumstances of individual cases are found to vary so widely as to 
render it impracticable to fix a uniform scale, and each application 
is dealt with on its own merits. * 

“In addition, there has been in operation since 1897 an allow- 
ance for obsolescence, and where new and improved machinery 
is introduced in place of machinery not wholly worn 
out the Board of Inland Revenue agrees to the allow- 
ance as a deduction from the profits of the year of so much of 
the cost of replacement as is equivalent to the written-down value of 
the machinery replaced, less any sum realised by the sale of it— 
the balance of the cost of the new machinery being treated as an 
addition to the capital of the business. As an alternative to these 
allowances, the cost of renewing the plant and machinery may be 
claimed as a deduction in the computation of income-tax liability 
under Schedule D. When this course is preferred, the amount to 
be allowed is the actual cost of the new plant and machinery 
(excluding any part of such cost which is attributable to additions 
or improvements—i.e., to increase in capital) after deducting the 
scrap value or realised price of the plant and machinery replaced. 
Buildings and wasting assets, such as mines, annuities, and lease- 
hold interests, do not come within the scope of the allowance for 
depreciation. In one class of case—namely, concerns which are 
‘controlled ’—the income-tax allowance has been teniporarily 
extended. This allowance prevents the hardship that would other- 
wise arise owing to the circumstance that controlled establish- 
ments, being held at the disposal of the Government, may be 
required to alter completely the course of their business and to 


undertake exceptional expenditure which may be of little or no 
post-war utility to them. The Finance Acts of 1916 and 1917 
accordingly authorise the Commissioners to revise the allowance so 
as to allow a deduction to be made from profits of the difference 
between cost and post-war value of installations and extensions 
(including buildings) which would not have been tindertaken but 
for the war and the express requirements of the Government.” 


Appointments Vacant.—Engineer-in-charge, also plate- 
layer, for the Northampton Corporation tramways ; mains jointer, 
for the Farnworth U.D.C. Electricity Department ; meter super- 
intendent (63s.), for the Loughborough Corporation Electricity 
Works ; relief charge hand (56s. 3d.), for the Coventry Corporation 
Tramways Department ; sub-station attendant, engine-room assist- 
ant, crane and telpher driver, and motor attendant, for the Stepney 
B.C. Electricity Works; jointer-electrician, for the Todmorden 
Corporation Electricity Department ; charge engineer (70s.), for the 
Wakefield Corporation Electricity Works; charge engineer (67s. 6d.) 
for the Borough of Bedford Electricity Department; charge 
engineer for the Dover Corporation Electricity Works. See our 
advertisement pages to-day. 


Institution and Lecture Notes.—Institution of Elec- 
trical Engineers.—At the anuual meeting of the ScortisH LOcAL 
SECTION, the annual report submitted by the hon. sec, (Mr. Joseph 
Taylor) showed that during the session the Section was asked to 
assist in the raising of the City of Glasgow Company Volunteer 
Engineers (Scottish Command) Signal Company. A Sub-Committee 
was appointed, the cordial co-operation of the Electrical Con- 
tractors’ Association was obtained, and a joint Special Sub-Com- 
mittee was formed—Mr. E. Goslin, one of the members of the 
Section, having accepted command of the company with the rank 
of Major. A circular was issued inviting financial assistance, and 
the Committee acknowledged a generous response. The session 
ended with a total membership of 546, a reduction of about 2 per 
cent. on the previous year, while the average number present at 
the ordinary meetings was 61—i.¢., 19 per cent. of the membership. 
Major Hardiman, in charge of Signalling in Scotland was present, 
and appealed for Volunteers for the company; those present 
pledged themselves to assist as far as possible in raising the 
Signalling Company. 

Birmingham and District Electric Club.— At a meeting on 
Saturday, Mr. J. J. Richardson presiding, a paper on “ Electroculture” 
was read by Mr. V. J. Hill. 


Fatality.—A verdict of “ Accidental death ” was returned 
at an inquest, at Barrow-in-Furness, on Jane Mill Jones (29), a 
machine cleaner at the shipyard. She was walking in the shop, 
trailing a shovel behind her, when the implement touched an 
electric wire. There was an explosion, and in a moment the 
woman was in flames. The jury suggested better protection in 
future for the electric wires. 


Mobilising Niagara to Aid Civilisation—In the L/er- 
trical World of February 23rd, Dr. Charles P. Steinmetz discusses 
the utilisation of the Falls of Niagara in the light of the unpre- 
cedented and acute shortage of power which now confronts 
Americans, and threatens seriously to interfere with the efficient 
prosecution of the war. 

He says that in the discussion of the development of Niagara's 
power versus the preservation of the natural beauty of the Falls, 
two features have to be recognised. / 

1. The Falls are doomed in any case, and sooner or later, with 
the increasing power demand of modern civilisation and increasing 
shortness of power, self-preservation will force us to use Niagara's 
power to the fullest extent ; that is, let the Falls run dry. 

2. It is too late to preserve the natural beauty of the Falls. That 
could have been done a hundred years ago ; but not now, when there 
is no place at or around the cataract where one’s sense for Nature's 
wild beauty is not offended by the sight of some ugly modern hotel, 
some tower, or steel bridge. 

About 15 years ago he proposed a plan which, while using the 
full power of the Falls, would preserve their beauty to the sight- 
seer. At that time the suggestion was not taken seriously—-the 
demand for power was not then so urgent as to-day. 

“Suppose we permit the complete development of Niagara's 
10,000,000 Kw., more or less, for electrical purposes, let the Falls 
run dry, but on every holiday and Sunday have the power houses shut 
down, the power consumption reduced to the minimum possible—say, 
10 per cent. of the full capacity—and so have the Falls running 
again in their ancient grandeur. We could thus satisfy the demands 
of modern industry, and, at the same time, satisfy the lovers of 
Nature ; and, more than that, we would then see a sight which can 
be seen nowhere in the world—the starting of the Falls, when on 
Sunday morning the water would first begin to trickle over the 
bare cliffs and then gradually rise to be the giant Falls of old.” 


Electric Light Switching Examinations.—We regret to 
learn from Messrs. Lundberg that, owing to the illness of the 
examiner (Mr. W. Perren Maycock), who has just undergone a 
serious operation, considerable time must elapse before the examin- 
ation can take place of answers to the last papers of questions set 
by him in electric light switching under their scheme. 

In view of the personal interest Mr. Maycock has taken during 
the past five years in all those who have entrusted to his decision 
their efforts at solving the test questions set from time to time, 
we are sure that they will join us and Messrs. Lundberg in the 
hope — a successful removal of his trouble and a speedy return to 
heal 
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Industrial Reconstruction Council.—A public meeting, 
under the auspices of this Council, was held on Monday evening in 
Birmingham Town Hall. Dr. Addison was the principal speaker. 
The Lord Mayor presided. ° 


Fuel Economy by Saving Electricity—The decree of 
the Coal Controller that all consumers of electricity or gas above a 
certain minimum shall reduce their consumption by one-sixth, has, 
naturally, occupied the attention of supply engineers, some of whom 
have taken steps to assist their clients to comply with the 
requirement. 

Mr. Harry L. Cottam, engineer and manager of the Horsham 
U.D.C. electricity works, has sént us a leaflet, of which he is dis- 
tributing copies to his consumers. He remarks that :— 

“ At a time like the present it behoves every station engineer to 
loyally support any Government measure having for its objective a 
reduction in the consumption of coal, with a consequent alleviation 
of the congestion of traffic. It is with a certain amount of profes- 
sional reluctance that station engineers view all restrictions which 
tend to reduce output, but these restrictions and curtailments are 
necessary from the broad standpoint of the nation’s welfare, and 
should be cheerfully supported by every supply engineer, however 
detrimentally these restrictions may affect his balance-sheet.” 

The leaflet contains amongst others the following :— 

‘* Hints on the Economical Use of Electricity.—Use metallic- 
filament lamps throughout the house. Carbon-filament lamps take 
about 34 times the current of a metallic-filament lamp of equal 
candle-power. 

“ Immediately a lamp begins to blacken it is a sign that the 
useful life of the lamp is over. You can test this by holding a 
sheet of white paper behind the lamp. If the lamp looks black, 
either scrap it altogether, or relegate it to the bathroom, hall, or 
wherever you only use a light intermittently. 

“ A black lamp takes more current and gives less light 

“Never buy lamps which are unstamped. You aresafein buying 
Osram, Royal Ediswan, Mazda, and other well-known makes. 

“Remember that the ordinary domestic electric iron consumes as 
much current as 10 30-watt lamps.” 

Similarly, the Suffolk Electricity Supply Co.; Stowmarket (Mr. 
Napier Prentice, managing director), has drafted a circular calling 
attention to the order, which begins :—‘ TURN OFF THE SWITCH 
when not in use, and so Save COAL.” Consumers are urged to see 
that their lamps and motors are the most efficient, and to apply 
to the company for free advice as to how to economise. The 
saving in coal effected by using electricity for cooking is pointed 
out, and the company offers to assist in the installation of electric 
cooking apparatus. Consumers are also advised to read their meters 
regularly. The principal feature of the circular is a statement, set 
out with bold type, that cooking for a family of ten with a coal 
fire from June, 1915, to June, 1916, consumed 4$ tons of coal, 
whereas from June, 1916, to June, 1917, cooking by electricity, the 
coal consumed (at the electricity works) amounted to only 1 tons, 
showing a saving of 63 per cent. Similarly in a household of seven 
persons, the substitution of electric for coal cooking in 1917 resulted 
in a saving for 12 months of 64 per cent. Other examples showing 
the saving of meat, as demonstrated at an hotel in 1912, are 
quoted. 


The Association of Great Britain and France 
(Industry and Economics).—We are asked, and have pleasure in 
complying with the request, to give publicity to the following 
communication :— 


Dear Sir,—We should be obliged if you would kindly allow us to bring 

before your readers the objects and position of the above Association. 

he Association of Great Britain and France corresponds to its confrére 
Association France-Grande-Bretagne on the other side of the Channel, 
which was founded with a view to making better known among friendly 
countries the ideals, and specially the economic aims, of France, in order that 
true reciprocity, founded on mutual understanding, may be established. 

The Association is a complement to the industrial side of many excellent 
societies which are already in existence or are being formed with the object of 
binding us closer to our French Allies. 

Its work commenced in April last, and since that date the efforts of the 
Management Committee have naturally been directed tg obtaining a strong 
nucleus of membership, and it now counts among its supporters some of the 
most prominent firms and Trade Associations in the kingdom.‘ 

It has been felt, however, that the time has come for the Association to have 
its own quarters and an independent organisation, in order to further its aims. 
It has been resolved, therefore, to appeal to that wider public of both men and 
women whose sympathies or interestsare affected by the industrial, commercial, 
or agricultural intercourse of the two countries, 

The subscription—two guineas—has been purposely kept low, and no 
entrance fee is charged, as it is felt to be of the first importance to collect a 
large and energetic body of members who will, at all events, lend their 
support, if they are unable to give their time and experience, for the common 
good of both countries. 

All information regarding the Association may be obtained on application to 
the Secretary, Association of Great Britain and France, 39, St. James’s Street, 
London, 8.W. 1. 

May we ask, through the hospitality of your columns, for a wide and prompt 
response to this appeal ?—Yours faithfully, 

(Signed) JAMES W. LOWTHER. 

April 12th, 1918, (Signed) MOULTON. ° 


Building Trades and the Bonus,—With reference to 
the note appearing on page 351 of our last issue under the heading 
“Manchester Electricity Works and the 12} per cent. Bonus,” it 
should be stated, by way of correction, that the application there 
referred to related to the building trades employés engaged in the 
Department, and to these alone. Manchester, in common with the 
majority of electricity supply undertakings, has already beén paying 
the 12} per cent. bonus under the Askwith Award to all workmen 
engaged in the Department, exclusive of those employed in the 
building trades. There were expressly excluded from the Askwith 
Award of March 22nd workmen such as building trade operatives, 
whose wages have cu:tomarily been regulated by the movements in 
the wages of the trades in which workmen of the same classes are 
ordinarily employed. 


Electrical Power Engineers’ Association.—Last week 
the members of the E.P.E.A. presented Mr. W: J. Ebben, late 
general secretary to the A.E.S.E., with a gold watch and cheque at 
a largely attended smoking concert at Anderton’s Hotel, Fleet 
Street, E.C. 

Mr. A-*C. Bostel, Croydon, President of the Association, was in 
the chair, and said that, although Mr. Ebben had been unable to 
take an active part in the reorganised A.E.S.E., now the E.P.E.A., 
members were indebted to him for the founding and the survival 
of an organisation for station engineers which at an opportune 
time provided a most valuable nucleus. He was pleased to welcome 
that night so many new members from branches of the electrical 
industry other than the generation and distribution of energy, and 
said that the number of engineers, engaged with manufacturers, 
who had recently joined, would necessitate their representation on 
the executive. 

With reference to the suggested British Electrical Engineers’ 
Association, owing to a somewhat ambiguous note recently appear- 
ing in the Press, it had been wrongly inferred that the E.P.E.A. 
was in favour of the establishment of the new Association. The 
Council had never yet had an opportunity for discussing this, and 
he had attended the meetings of the Preliminary Committee, 
which was now disbanded, at ‘the request of their hon. sec., 
Mr. Jones, who was a member ew officio, merely to safeguard the 
interests of the E.P.E.A. 

They had just had reports of excellent progress from both the 
Midland and the Northern Divisions, and the E.P.E.A. was now 
past the realisation of the dreams of the pioneer of the A.ES.E., 
their guest that evening. . 

Mr. Ebben, expressing his thanks to the donors, related several 
humorous incidents of early struggles, and congratulated the pre- 
sent organisers on the comparative ease of their work and their 
incomparable success. 

A wealth of talent, musical and histrionic, was discovered among 
the members and their friends, and an.enjoyable evening was spent. 
Asa result of the concert, a donation of £10 will be handed to 
the Electrical Trades Benevolent Fund. -Mr. F. B. 0. Hawes, hon. 
sec., was present, and expressed his gratitude. 


Volunteer Notes.—Lonpon Army TRoops CoMPANIES’ 
VOLUNTEER ENGINEERS.—Headquarters: Balderton Street, Gros- 
venor Square, W..1. 


Orders for the week ending April! 28th, 1918, by Lieut.-Colonel C. B. Clay, 
V.D., Commanding. 

Captain of the Week.—Capt. W. Hynam. 

Next for Duty.—Capt. W. Darley Bentley. 

Monday, Apri! 22nd.—No. 3 Company, 6.30—8.80. Recruits’ Drill, 6.30—8.90. 
Signalling Section, 6.30—8.30. 

uesday, April 23rd.—Lecture on “ Demolitions,”’ at 6.30. Physical Drill 

and Bayonet Fighting. 7.30. 


Wednesday, April 24th.—No. 1 Company, Drill, Knotting, &c., 6.50—8.30. 
Recruits’ Drill, 6.30. 


Thursday, April 25th.—No. 2 Company, Drill, Knotting, &c.,6—8. Recruits’ 
Drill, 6.30—8.30. Signalling Section, 6.30—8.30. Ambulance Section, 6.30—8.30, 

Friday, April 26th.—Musketry, 5.30—8. 

Saturday, April 27th.—Entrenchments, &c., for the whole Corps, 2.45—4.45. 
Recruits’ Drill, 2.45—4.45. 

Sunday, April 28th.—Commandant’s Parade at Waterloo Station, 8.45, for 
—s Esher. Marching Order, with rifles. Mid-day and tea rations to be 
carried. 

(By order) Mactrop Capt, and Adjutant. 

Bonuses and Bacon.—Being editors whose physical 
fitness is of no great consequence to the State at the present crisis 
of our fate, because we are sedentary workers who only have’ to use 
our intellect, we confess to some jealousy of “the men engaged 
in bodily labour on electricity supply,” for they are included in 
Class D by the Ministry of Food, and are thus allowed to consume 
more bacon than we are. They have our congratulations, and we 
crave their sympathies, as will also their Chiefs, we suppose. In 
some places, no doubt, even these may be expected to claim the 
extra bacon, just as they claimed the bonus—we wish them 
success ! We have been deluged lately with such questions as 
this :—"“ Are we entitled to the 12} per cent. bonus?” and pre- 
sumably our letter-box will now ask us to decide where the line of 
“bodily labour” is to be drawn in the personnel of an electricity 
department. As matters stand at present, a difference of opinion 
respecting the bonus must arise between the parties before that 
question can be referred to the Committee on Production. But who 
will settle the difference of opinion in favour of those who want to 
spend their aforesaid bonus upon more bacon? Speaking generally, 
it would seem that he who has the bonus is also entitled to the 
bacon, for “ unto him that hath shall be given.” 


Magnesium in U.S.A.—The. cessation of supplies of 
magnesium from Germany sent the price up to a prohibitive figure 
in the United States, and led to its manufacture in that country. 
Comparatively large quantities are now produced, and the price is 
approaching pre-war values. In 1916 the output was 75,400 lb., 
and in 1917 it rose to 115,800 lb. The. price fell from £1 per lb. 
early in 1916, to 7s. 84d. late in 1917. The metal is a valuable aid in 
casting copper, brass, and bronze, and is largely alloyed with 
aluniinium for aeroplane parts which must combine lightness with 
strength. It is also used for “flares.” 


Corrosion of Turbine Blades.—In /a Revue Générale de 
U Electricité for April 6th, Dr. Ch. Chorower gives particulars of 
the results of researches which he has conducted on the subject of 
the corrosion of turbine blades. He finds that this action is trace- 
able to the presence of carbon dioxide in the steam, derived from 
the boiler feed water. He advocates the elimination of carbonates 
from the water by chemical purification, by which means he claims 
to have put an end to long-standing corrosion troubles in the power 
station of the Barcelona Electricity Co., and states that he has 
proved his theory to be correct by scientific tests made in the 
Lisbon electricity works. 
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Salaries of Tramway Managers and _ Electrical 
Engineers.—The following table of salaries paid to tramway 
managers and electrical engineers has been prepared by the York 
Council Electricity and Tramways Committee :— 


Popula- 
tion of \Electricai| | Com- | Increase 
| of supply. manager.| salary. war. 

£ £ 
Blackburn .. | 133,000 800 50) 1,800 100 
Coventry ee | 130,000 900 700 1,600 150 
Huddersfield ee ‘++ | 137,000 | 600 600 1,200 50 
Southampton ... | 126,000 | 600 No reply 
South Shields +. ee | 112,100 | 550 400 950 100 
Wigan 53 es -- | 110,000 600 400 1,000 200 
Burnley a oe -. | 106,300 500 500 1,000 50 
Halifax of es | 101,000 800 _ 100 
Wolverhampton .. a 95,000 800 500 1,300 200 
Rochdale... ie ow 94,700 500 500 1,000 100 
Walsall ee ws 92,100 500 500 1,000 100 
Newport ee 90,000 | 1,000 500 1,500 200 
Paisley 85,000 | 450 1,000 1,450 200 
Ilford .. 84,000 | 550 50 1,050 50 
York. .. ° 84,000 400 150 650 
Leith .. 81,600 400 450 850 No reply 
Warrington... |. ..| 78,000 | 550 363 913 
Ipswich ve ee -. | 74,200 | 700 combined 700 Nil 
Bath .. oe vs ee 70,000 | 600 600 1,200 100 

| + bonus 
Blackpool .. a" ee 68,000 | 600 300 900 Nil 
Darlington ..  .. 65,700 | 700 |combined| 700 100 
Bury, Lancs. oe | 60,000 | 659 500 1,150 100 
Luton .. ‘2 . | 60,000 | 700 100 
Lincoln ee 57,300 | 500 500 Nil 
Great Yarmouth .. 55,900 | 500 250 750 | Trams. 

stopped 
Gloucester .. én 55,000 600 100 
Southport .. PY: ee 51,000 400 700 50 
Chesterfield . . 50,000 | 587/100 combined) 587/10/0 87/10/0 
Burton-on-Trent .. 48,000 | 500 | 265 165 
Ashton-under-Lyne 45,200 500 310 810 160 
Accrington .. ee 45,000 400 j 400 | 800 100 


Decimal Coinage.—At the annual meeting of the 
Associated Chambers of Commerce held last week, a resolution was 
passed urging the Government to pass into law the Decimal 
Coinage Bill prepared by the Executive Council of the Associated 
Chambers of Commerce in conjunction with the Institute of 
Bankers and the Decimal Association. It is understood that Lord 
Southwark will introduce the Bill into Parliament at the earliest 
possible moment, and it is, therefore, incumbent upon everyone in- 
terested in decimal coinage tostrengthen the hands of the Executive 
Committee, in order to demonstrate that the weight of public 
opinion is behind the movement. 


Blackpool Linking-up Scheme,—lIn a preliminary report 
to the Eldctricity and Tramways Committee on the generation, 
transmission, and distribution of electricity for all domestic and 
industrial» purposes within a 10-mile radius of Blackpool, Mr. 
Charles Furness, borough electrical engineer and tramway manager, 
says that the extension of the County Borough of Blackpool, now 
absorbing Bispham-with-Norbreck, will demand in the near future 
that the electricity supply shall be extended, and it is incumbent 
upon the Corporation to widen its sphere of influence. There 
should be no difficulty in the future of electricity generation and 
transmission being freed from a parochial policy. 

The immediate question, so far as Blackpool is concerned, is the 
efficient administration of its own electricity undertaking. The 
late U.D.C. undertaking was a most expensive luxury, and will con- 
tinue to be a burden for Several years upon the Corporation finances. 
The position, therefore, is to continue for the present generating 
and distributing to existing consumers at 500/250 volts, but to 
make preparation for closing down entirely the gas plant, and 
realising upon it as soon as the L.G.B. removes the present 
restrictions as to capital expenditure, and the Ministry of Munitions 
withdraws its limitations upon the purchase of cables and materials. 
Unfortunately, the supply pressure at Bispham, being entirely 
different to that of Blackpool, necessitates a change of meters, 
lamps, motors and accessories, which is estimated to cost £1.800. 
The further cost of linking-up the feeders and distributors with 
the Blackpool network is a distinct matter from that of bringing 
consumers into line, and as this. question of feeder extensions is 
involved with the future policy of centralisation of generation, it 
will be necessary for the Corporation to determine its future policy 
in regard to electricity.generation, taking a long view of the 
requirements of “Greater Blackpool” and the surrounding districts 
during, say, the next 15 years. Mr. Furness considers the time is 
now opportune for this question to receive the serious consider- 
atién of the Corporation and adjoining authorities, with a view toa 
conferérice to discuss fully the desirability, or otherwise, of estab- 
lishing either one authority or a joint electricity board to control 
and administrate the generation and transmission over trunk 
feeders of all energy required within a radius of 10 miles of 
Blackpool. In this event, an E.H.T., three-phase, 50-cycle system 
would be adopted, at 6,600 volts or 8,000 volts, to meet the demands 

.of the Fylde district, estimated at 37 million units per annum 15 
years hence. 

Centralisation of generation and transmission for the Fylde from 
one conveniently situated power house does not mean scrapping 
existing cables, motors, meters, &c., in the adjacent urban districts, 
as the E.H.T. supply through trunk mains would be converted in the 
several areas at the existing stations, or new sub-stations, by rotary 
converters to suit the existing networks and consumers’ |jsupply 
pressures, 

Blackpool should approach the adjacent authorities with a view 
to a joint conference of representatives to consider the desirability 


of centralisation, and a provisional agreement, pending the prepara- 
tion of a scheme, should be entered into on these lines :—‘ That no 
contract for extensions of generating plant (steam, gas or electric) 
be made by any of the Councils, or parties to this agreement, 
pending the consideration of a scheme of E.H.T. generation and 
transmission, and that no contribution towards the rates of any 
authority be made out of electricity funds in the meantime.” 

One of the fundamental clauses which should form the basis of 
any centralisation agreement would provide :—* That the controlling 
authority shall so administrate the generation and distribution of 
electricity that no profit shall be made for the purpose of benefiting 
the rates of any community, and that in the event of any surplus 
beyond a reasonable margin to meet contingencies being obtained, 
pon os of electricity shall be adjusted to absorb the surplus 
“profit.” 

A far greater benefit will be conferred upon the communities 
affected between Lytham and Fleetwood by low tariffs, than 
by a policy of fixed charges high enough to secure surplus funds 
for rate-aid purposes. 

Mr. Furness hopes the views of municipal authorities within 
20 miles of Preston will be ascertained with regard to the setting-up 
of a joint board, and he is prepared to co-operate with represent- 
atives of other municipalities and companies interested, with a 
view to finding its true application and limitations as regards this 
particular zone. 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whet connected with the 
«technical or the commercial side of the profession aud industr 

* also electric tramway and railway officials, to keep readers of t 
ELECTRICAL REVIEW posted as to their movements, 


_ Central Station and Tramway Officials.—At the last meet- 
ing of the Marylebone Borough Council, Ald. Duncan Watson 
announced, with very great regret, the resignation of Mr. 
HuGH Seasrook, the general manager of the electricity under- 
taking. Mr. Seabrook had been appointed to a position of 
national iunportance, where he would have scope for his ener- 
gies and abilities suck as he could not have in their under- 
taking, and he desired to be released as early as possible. 
The Electricity Committee had accepted his resignation with 
the greatest regret. 

Mr. Davin WILLIAMS, traffic superinfendent of the Bury 
Corporation tramways, has now resumed his duties, after 
considerable service in the Army, from which he was re- 
cently discharged after an accident. 

Stretford U.D.C. has incréased the salary of Mr. R. Row- 
LAND, the resident electrical engineer, from £360 to £385 per 
annum. 

Mr. Joun Lioyp, on his retirement from the managership 
of the Southport & Birkdale Tramway Co., which has now 
been taken over by the Corporation, was last week presented 
— a clock by the members of the Southport Borough Police 

orce. 

Oldham Town Council has accepted the resignation of Mr. 
Percy PRigsTLeY, tramway manager, who has been appointed 
deputy tramway manager at Liverpool. Mr..W. CHAMBER- 
LALN, joint electrical engineer of the Corporation, has been 
appointed Mr. Priestley’s successor at £400 a year, rising by 
£50 a year to £500. 

Mr. ALFRED GREED, of Burnley, has received an appoint- 
ment as meter superintendent to the Calcutta Electric 
Supply Corporation, Ltd., at £300 per annum, plus 10 per 
cent. war bonus and £40 per year living allowance, on a 
five years’ agreement. In 1915 Mr. Greed, who was then 
mains assistant at the Dewsbury Corporation electricity works, 
enlisted in the Royal Engineers ‘(Wireless Section), and 
served in Egypt and Salonika. In the latter place he con- 
tracted fever, and in November, 1916, was discharged from 
the Army. He returned to Dewsbury until October last year, 
when he went to Loughborough as mains assistant. 

York T.C. has decided to increase the salary of the electrical 


engineer and tramway manager, Mr. Hame, by “£100 a year to» 


£650. The recommendation of a further annual increment 
of £50 to a maximum of £800 was not carried. 

The Reading Council has increased the salary of Mr. J. M. 
Caper, chief assistant engineer to the tramway department, 
from £275 a year to £350. 


General.—Mr. J. A. Buackwoop has severed his connection 
with the Union Cable Co., Ltd. (managing director), and has 
joined the board of the Hackbridge Cable Co., Ltd. 

The name of the Langdon-Davies Electric Motor Co, has 
been changed to Brittain’s Electric Motor Co. As Mr. Lang- 
don-Davies has not been connected with the firm for some 12 
years, Mr. Brittain, who is the sole proprietor, has decided to 
use his own name in the form indicated. The change in the 
business will be in name only, and all outstanding machine 
guarantees still hold good 

From the London Gazette Supplement, March 21st, 1918 :— 
Regular Forces :—Army Ordnance Dept., Temp. I.0.M., 2nd 
Class, and Hon. t. to be temp. [L.0.M., Ist Class, and 
Hon. Major :—O. FD. Suggate, M.C, (October 1st, 1917). 
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Mr. Atan E. L. Onoriton, C.B.E., has been appointed 
Assistant Controller of the Department of Aircraft Produc- 
tion, to deal with the supply and production of aero engines. 

Mr. ALLAN MACLEAN, district manager for the Postal Teie- 
phones at Canterbury, on leaving to take up a similar posi- 
oo Belfast, has been presented by the staff with a desk 
clock. 

Mr. Harry W. ALexanver, Director of Publicity, The 
Society for Electrical Development, New York, has resigned 
to take up other work. He organised and successfully directed 
the work of the local committees and the publicity and sales 
work of both ‘‘ Electrical Prosperity Week, 1915,”’ and 
America’s Electrical Week, 1916,’’ campaigns. Mr. Alexan- 
der is succeeded by Mr. Roy B. Woolley, now in the Society's 
publicity and sales department. ; 


Roll of Honour.—Second-Lieutenant R. P. SHaw, Machine 
Gun Corps, who was engaged in the electricity department of 
the Rochdale Corporation, has been killed in action. 

At a meeting of the York City Council, last week, the 
Lord Mayor presented the insignia of the Order of the British 
Empire to Miss Epirx BLancH Maw, telephone supervisor at 
York Post Office, and Miss NeLLIg ENA PALMER, an operator. 

Private H. W. Appison, Royal Fusiliers, who was with the 
Edison Swan Electric Co., Ltd., Ponders End, has fallen in 
action. © 

Sapper H. Birp, R.E., who enlisted at the outbreak of war 
from the electrical department of the North Staffordshire 
Railway, has been killed in action. 

Private W. Woops, killed in action, was employed by 
Messrs. Baxendale & Co., Ltd., Manchester. 

Second-Lieutenant G. H. Howse, R.G.A., killed in action, 
was an electrical engineer in the employ of Messrs. Dick, Kerr 
and Co., Ltd., Preston,.and had visited South America, South 
Africa, and Japan on behalf of the firm. 

Private F. W. Cooke, Machine Gun Corps, who has died 
of wounds, was employed by Messrs. Dick, Kerr & Co., Ltd., 
Preston. 

Private A. LatHamM, Manchester Regiment, awarded the 
D.C.M. for capturing a German machine gun, has been 
—— He was an apprenticed electrical engineer before 
the war. - 

Private J. W. Warpet., Seaforth Highlanders, who has 
been wounded in action, was an employé at the Leeds City 


_ tramway power station. 


Private H. W. Gray (22), R.A.M.C., formerly at the Bir- 
mingham electric supply department, was killed in action 
on March . 

Sergeant H. V. Ricnwarpson, R.A.M.C., who has died from 
wounds, was awarded the Military Medal in January last. He 
was in the employ of Messrs. I. Frankenburg & Sons, Ltd. 

Signaller J. WarreneaD, Lancs. Fusiliers, who has died of 
wounds, was employed by the Peel-Conner Telephone Works, 
Ltd., Manchester. 

Private F. Horrocks, Machine Gun Corps, killed in action, 
was an employé of the Anchor Cable Co.. Ltd. 

Trooper L. Dicks, Surrey Yeomanry, formerly representa- 
tive for Electrical Supplies Co., Ltd., has been seriously 
wounded in action. 


Obituary.—Mr. T. J. SHeewan.—The death has occurred at 
Bridgeport, Conn., U.S.A., of Mr. T. J. Sheehan, formerly 
a well-known Dublin electrical engineer. He was associated 
with the rebellion movement of Easter Week, 1916, and is 
credited with having been assigned to seize the Central Tele. 
phone Exchange, a feat which was frustrated by the Military 
taking prompt possession of the building. When the insur- 
rection had been suppressed it was found that Mr. Sheehan 
had disappeared, and he was supposed to have been killed by 
— fire, but later it transpired that he had escaped tuo 

merica. 


REVIEWS. 


Continuous Current Motors and Control Apparatus. By W. 
Prerren Maycock, M.I.E.E. London: Whittaker & Co. 
Pp. v. + 330. Price 6s. net. 


In his new. book on continuous-current motors, Mr. Perren 
Maycock has given us another addition to the very useful 
set of electrical handbooks which he has compiled. The title 
of the book indicates that its contents cover a wide ground, 
but Mr. Maycock has not attempted to deal with the design- 
ing of motors except in so far as this is necessary to the 
understanding of their control and operation. He defines the 
scope of the book in the preface, and within the limits stated 
therein he has covered the ground very thoroughly. As he 
states, the book deals with the elementary theory of the sub- 
ject, with the behaviour of various types of motor and their 
suitability for specified purposes, the various systems of con- 
trolling them, and, finally, with their faults and troubles, and 
the methods of locating and remedying these defects when 
they occur. . 

Mr. Maycock is too old a hand at his work not to have 
written clearly and concisely under each of these headings 
He explains his points well, and the book should prove of 
much value to all those for whom it is specially written—the 


. 


prospective owner of motors, the consulting engineer, the con- 
tractor and operating engineer, and the student. There is no 
doubt that even the most experienced will find many useful 
points in the book, whilst the tyro will be able to follow the 
text and the diagrams with advantage. 

A special word of praise is due to Mr. Harold Bishop, who 
is given recognition as being responsible for the blocks, and 
also to’Mr. Edward Hughes for the preparation of diagrams. 
Both classes of illustration are admirable, and the absence 
of the ordinary stock blocks lifted straight out of makers’ 
catalogues is refreshing in its novelty. 

Where so much is praiseworthy it may be invidious to eall 
attention to Mr. Maycock’s proposals for: abbreviating the 
descriptions of control apparatus, as detailed in Section 64 
of the book. It may be their novelty that makes them seem 
unsatisfactory, -but 1 must be confessed that to describe a 
starter as “‘ Tsh (or c), Pl (or m), Ms, Oks, Dnvcb ”’ seems to 
be rather a strain on one’s mental capacity. 

As a further point, we would suggest the possibility of 
answers being. supplied to some of the examination papers. ‘A 
student trying to deal with the questions can now see the 
correct solution where this is numerical. It is probable that 
he would find a very brief answer to other questions (in an 
appendix) of considerable help, particularly if this were supple- 
mented by references to the paragraphs in the book which 
deal with the subject in question. This might, however, in- 
volve an undesirable expansion of the book. . 


Alternating-Current Electricity and its Applications to Indus- 
try. Second Course. By W. H. Trem & H. H. Hicar. 
Pp. ix + 729. London: Chapman & Hall, Ltd. Price 
13s. 6d. net. 

The present volume is supplementary to the “‘ First Course ”’ 
text-book with a similar title by the same authors, and forms 
a useful addition to their excellent series of college text-books 
dealing with the technical applications of electricity, which 
are very well known and widely adopted in the high schools 
and technical colleges of the United States, and, to a less 
degree, in this country. 

In connection with any attempt to assess the value of this 
latest volume from the point of view of the general . 
it is necessary to emphasise the point that it has been com- 


_piled with a definite and rather restricted purpose, namely, 


as a text-book for college students who are working through 
a ‘‘second course’’ in electrical engineering; it is, therefore, 
not merely a students’ text-book, but a book prepared 
specially for students who have reached a particular —“e 
in their studies. This stage would be, roughly, comparab 
with that of preparation for a pass degree in this country. 
Thus, it will be found that the arrangement and treatment 
adopted are not those of a book which can be regarded as 
very suitable for general reference, while, further, its con- 
venience from the standpoint of the general reader “is still 
further restricted by the circumstance that it is intentionally 
made supplementary to the ‘* First Course ’’ volume, to which 
frequent reference is made for explanations of general prin- 
ciples or elementary theory. It would, however, be unfair 
to convey the impression that the treatment in the volume 
before us is not, on the whole, fairly self-contained. 

The first two chapters deal with the subject of alternators, 
and the treatment of rating, efficiency, regulation, and parallel 
operation is careful and clear. The interesting Morecroft 
diagrams of armature reaction are reproduced, but full advan- 
tage is not taken of the opportunity which they afford for 
bringing out the characteristic double frequency of these re- 
actions. Indeed, we could have wished for some rather 
broader treatment and analysis of the reactions and react- 


ance due to the armature currents, their common points, the. 


distinction between them, and their relationship to the main 
flux of the machine and their exact effect upon it. 

Two chapters follow devoted to the transformer in which 
the treatment is on the usual conventional lines, except that 
a specially full discussion is included of polyphase connec- 
tions and the running of transformers in parallel, as well as 
the use of transformers for special purposes, e.g., for vol 
regulation and current transformation. Much very useful 
matter is included in this section. ha 

This is followed by a chapter on short transmission’ and dis- 
tributing lines, and a further chapter on long transmission 
lines. These chapters are more concise than most- of the 
others, and give an elementary, but clear and useful, treat- 
ment of the subject, so far as this is possible without going 
beyond the use of simple vectors and elementary algebra. 
Some good illustrations of high-voltage lines and safety 
devices of modern construction are included, and a number 
of useful examples of calculation based on actual installations 
add materially to the value.of these chapters. 

The asynchronous motor is discussed fully, with numerous 
illustrative diagrams of actual performance. The explanations 
of the characteristics and behaviour of both polyphase and 
single-phase types of motor are based mainly on simple vector 
diagrams, and a more complete analysis than these diagrams 
suggest is not attempted. Single-phase commutator motors 
are included, and the principles upon which they operate are 
clearly explained, though only in general terms, 
addition of one or two curves showing actual. performance. 

The next chapter deals with synchronous motors, again on 
well-known lines, employing the usual vectorial constructions. 
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The final chapter is on converters and rectifiers, and in- 
cludes @ detailed description of the construction and opera- 
tion of the mercury arc rectifier for single- and three-phase 
current, the vibrating rectifier, as constructed by the West- 
inghouse Electric & Manufacturing Co. and the General 
Electric Co., as well as the electrolytic rectifier composed of 
aluminium-lead cells. Although the rotary converter is dis- 
cussed at very considerable length, and various devices for 
voltage regulating, boosting, &c., are described in detail, the 
motor-converter, which in this country has found a fairly 
wide application, is dismissed in a page and a half of general 
description, ending with the comment that “‘ the objection 
to this arrangement is the greater initial cost and the low 
power factor at which the induction motor must operate on 
account of running at one-half synchronous speed.”’ It would 
appear that the authors’ acquaintanceship with the motor- 
converter has not been very intimate. 

We may conclude this notice by giving some general 
observations on. the book and its characteristics. It is a most 
painstaking and well-prepared volume, but the reviewer can- 
not withhold the opinion that a freer use of mathematical 
analysis to replace some of the rather lengthy reasoning would 
have made it more useful, as well as more easy to read for 
the majority of students who are likely to use it. Seeing that 
it is a “ Second Course,’’ one would have expected to find a 
nore concise treatment of elementary principles, and in 
some cases @ more complete analysis of the more complex 
problems. It seems difficult to justify the expansion of a 
two-year students’ text-book over nearly 400 pages in the 
First Course”’ followed by pages in the Second 
Course,”’ in view of the comparatively limited éield covered 
by these volumes on alternating-current electricity. There is, 
of course, a good deal of overlapping in the two volumes, 
which we think might easily have been avoided by another 
arrangement of the matter, and a more definite sequence. 

Undoubtedly one of the really valuable characteristics which 
both volumes possess is the excellent series of numerical ex- 
amples and exercises which are inserted at frequent intervals 
in the text and at the end of each chapter. To many lecturers 
the volumes would prove valuable for this alone. 

The detailed summary in prominent type of the contents 
of each chapter is also a useful feature—in this case its value 
would be most appreciated by the student. The diagrams 
and illustrations are quite excellent, and the whole “ get-up”’ 
of the book is admirable. . 

Thus, while the reviewer cannot point to any outstanding 
feature of originality in treatment or clearly marked superior- 
ity in method of presentation which would raise the authors’ 
work above several other excellent books on the same sub- 
ject, he can readily testify to its merits as a clear and 
competent presentation marked by exceptional, care -in_ its 
preparation, and affording an excellent guide to the student 
of electrical engineering whose mathematical attainments are 
not great, and who is not yet ready to digest the more ad- 
vanced and specialised treatises. 


Practical Electric IUumination. By Terrett Crorr. London : 
Hill Publishing Co. Pp. 225. Price 10s. net. 


At the outset it is difficult to understand why such 
a volume as the one now before us should have been 
written. There is, however, useful information contained in 
it, but, at the same time, it must be admitted that much of 
such information can be consulted within the pages of an 
up-to-date electrical pocket-book. The first pages explain in 
a very elementary manner light propagation and its effect 
upon the human eye; much outlined therein has but little 
bearing upon subsequent matter, so far as the practical 
man is concerned, and Mr. Croft would, in our opinion, have 
made a better impression if he had assumed that his readers 
possessed a certain knowledge of the physical facts set forth ; 
in later chapters a technical knowledge is assumed, so that 
the character of the book is changed, and it is in the con- 
cluding chapters that the most useful facts may be gleaned. 
Principles and units are treated of in the next chapter; here 
the author has certainly gone to considerable trouble, so that 
there should be no misconception as to hig precise meaning, 
but the text becomes laboured, and repetitions are apparent. 
The following pages deal with reflection, and there appears 
but little noteworthy in this section. Regarding incandescent 
lamps information is very meagre, and one is repeatedly re- 
ferred to another of the author’s compilations. The subject 
of are lamps appears to be handled in a better manner, and 
a few pages. are devoted to other kinds of lighting units. 

We now embark upon the principles of illumination design, 
but there is little here but what appears in some of the 
American manufacturers’ catalogues or pocket-books. A simi- 
lar comment also applies to the first portion of the chapter 
on internal illumination, but following adaptations from Mr. 
Clewell’s work (‘‘ Industrial Lighting ’’) is much that is fresh 
and serviceable. The pages applied to exterior illuminct‘on 
are in parts interesting, but their application to conditions in 
this country is I'mited. An exhaustive index completes the 
book, and, together with the large number of interesting 
diagrams, would appear to be its best point. The standard 
of excellence usually to be found in the books published by 
the Hill Publishing Co. is lacking. The constant reference 
to other publications by the same author is annoying, and 


the general presentation of the practical side is but superficial. 


NEW COMPANIES REGISTERED. 


Hubert Davies & Co., Ltd. (1,658F).—Particulars filed 
April 4th, 1918, Registered in Transvaal, December 20th, 1917, to take 
over a business formerly carried on at Johannesburg, Durban, and Cape 
Town, and at Salisbury, Rhodesia, and in London, as Hubert Davies & Co., 
and to carry on the business of electrical engineers and contractors, &c. 
Capital, £150,000 in £1 shares. British address: Salisbury House, E.C., 
where S. L. Crouch is authorised to accept service. 


Gorey Gas, Water & Electric Supply Co., Ltd. (4,552).— 
Private company. Registered in Dublin on April 3rd, 1918. Capital, £3,000 
in £1 shares. To take Over the business' of the Gorey Gas & Water Co., Ltd. 
(in liquidation). The subscribers are :—P. S. Hutchinson, Lynwood, Gorey, 
,000 shares; W. Armstrong, Enniscorthy, Co. Wexford, 500 shares; jc 
Armstrong, Enniscorthy, Co. Wexford, 500 shares. The first directors are :— 


P. S. Hutchinson, W. Armstrong, and J. H. Armstrong. Registered office : 
Esmonde Street, Gorey, Co. Wexford. 


Sykes-Morris Submarine Acoustics, Ltd. (150,105).—Pri- 
vate company. Registered April 9th. Capital, £8,000 in £1 shares. To 
acquire patents, brevets d’invention, licences, concessions, and the like, &c. 
The subscribers (each with 10 shares) are :—A. F. Sykes, B.Sc., A.M.1.E.E., 
Lorne Villa, New Barnet, Herts., electrical engineer; J: T. MacGregor- 
Morris, 3, Lyndhurst Road, Hampstead, N.W.3, electrical engineer; N. A. 
Piercy, B.Sc., A.B.Ac.S., 3, King’s Bench Walk, Temple, E.C., aeronautical 
engineer; G. D. West, M.Sc., 105, The Drive, Fulham, S.W.6; O. K. Morris, 
Ph.D., M.1.E.E., 14, Waverley Road, Kehilworth, electrical engineer; E. C. 
Crisswell, Willoughby House, New Barnet, motor agent. The subscribers 


_ to appoint the first directors. Registered office: Lorne Villa, New Barnet, 
erts. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Brazil, Straker & Co., Ltd.—Memorandum of satisfac- 


“tion in full on nee 26th, 1916, of mortgage dated January 19th, 1916, 


securing £10,000, has been filed. (Notice filed March 28th, 1918.) 
Newcastle-upon-Tyne Electric Supply Co., Ltd.—Acknow- 
ledgment of indebtedness, dated March 14th, 1918, to secure £187,500, ranking 
part passu with existing issued first mortgage debenture stock, making the 
total authorised issue £1,042,000. 


_ Maxim Lamp Works, Ltd.—Memorandum of satisfac- 
tion in full on March 2lst, 1918, of debentures dated 1915, securing £1,500, 
has been filed. 

British Mica Co., Ltd. (72,187).—Capital, £5,000 in £1 
shares (2,000 pref. and 3,000 ord). Return dated March 2st, 1918. 785 pref. 
and 2,194 ord. taken up; £979 paid on 785 pref. and 194 ord.; £2,000 con- 
sidered as paid on 2,000 ord. Mortgages and charges: Nil. 

City of Buenos Aires Tramway: Co. (1904), Ltd.—Capi- 
tal, £1,240,000 in 248,000 shares of £5 each. Return dated March Ist, 191s. 
All shares taken up; £1,240,000 paid. Mortgages and charges: £174 b 


Fisher, Humphries & Co., Ltd.—Mortgage, dated March 


* 28th, 1918, to secure all moneys due or to become due from the company to 


Lloyd's Bank up to £200, in addition to costs, &c., charged on freehold Atlas 
Works, Walcott, Pershore, with fixed machinery and plant, &c. 


Barbadoes Electric Supply Corporation, Ltd.—Issue on 
—. 22nd, 1918, to secure £1,000, of which particulars have already 
n filed. 


Sun Electrical Co., Ltd.—Memorandum of satisfaction to 
the extent of £275 on April 2nd, 1918, of debenture stock dated March 3lst, 
1911, securing £7,000, has been filed. 


Electric Train-Lighting Syndicate, Ltd. (112,932).— 
Capital, £5,200 in £1 shares. Return dated February 12th, 1918. 5s. per 
share called up on 900; £225 paid; £4,300 considered as paid on 4,300. Mort- 
gages and charges: Nil. 

Harrow Electric Light & Power Co., Ltd. (44,529).— 
Capital, £50,000 in 6,667 ord. and 3,333 pref. shares of £1 each. Return 


dated March 12th, 1918. All stiares taken up; £50,000 paid. Mortgages and 
charges: £25,000. 


W. E. Dove & Co., Ltd. (72,630).—(Originally known 
as F. W. Murray, Ltd. Re-named in 1903.) Capital, £3,500 in £10 shares. 
Return dated March 14th, 1918. 320 shares taken up; £2,000 paid on 200 
shares; £1,200 considered, as paid on 120 shares. Mortgages and charges: 


Electrical Distribution. of Yorkshire, Ltd. (84,972).-- 
Capital, £250,000 in £1 shares. Return dated March 12th, 1918. 45,634 shares 
taken up; £45,634 paid. Mortgages and charges: £5,000. 

Harpis & Co., Ltd. (109,290).—Capital, £2,500 in 1,500 
pref. and 1,000 ord. shares of £1 each. Return dated December 14th, 1917. 
2977 paid; £525 considered as paid. Mortgages and charges: Nil. 


CITY NOTES. 


Electro- Bleach ana By-Products, Ltd.—For 1917 the 
profit, after charging repairs, depreciation, directors’ remu- 
neration, bonus to employés, income-tax, and excess profits 
duty, was £25,902, plus £1,076 brought forward, making 
£26,978. After charging debenture interest and sinking fund 
and paying the dividend on the preference shares (7 per cent) 
10 per cent. is to be paid on the ordinary shares, leaving £%670, 
out of which £6,000 is being placed to reserve, and £1,670 
carried forward. For 1916 the dividend on the ordinary 
shares was 7 per cent. 


Indo-European Telegraph Co., Ltd.—Final dividend, 
22s. 6d. per share (making 7 per cent. for the year), free of 
tax, plus 30s. per share, free of tax. 

Johnson & Phillips, Ltd.—Dividend, 7 per cent. per annum 
on the ordinary shares, free of tax, carrying forward £13,565. 

Direct United States Cable Co., Ltd.—Final dividend, 
Qs. per share, less tax, making 4 per cent. for the year. 
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British Engine, Boiler & Electrical Insurance Co., Ltd.— 
At the annual meeting, in Manchester, Mt. R. CuArtes Lonc- 
RIDGE said that the results of the year had been satisfactory. 
There had been a marked development in the business of 
the company, the inspection fees and premiums having in- 
creased to £141,875, as against £125,851 in the previous year. 
The explanation of this increase was that a very large amount 
of additional electrical plant had been insured with the com- 
pany in order that the owners might have the benefit of the 
company’s inspection service. Many firms had candidly told 
the company that whilst in the past they had been prepared 
to run their own risks, they now felt that with plant in 
charge of insufficiently experienced workpeople it was desir- 
able to take the precaution of having it under independent 
inspection with a view to preventing stoppages. Other clients 
had been much eeaatird by the increased cost of effecting 
repairs, and were also influenced by the fact that it was an 
advantage in the event of a breakdown to have the assist- 
ance of the company’s engineers, both in deciding what re- 
pairs should be carried out and in attending at the repairing 
shops to see that the work was satisfactorily completed. 


Vickers, Ltd.—Final dividend, 1s. 6d. per share on the 
ordinary shares, making 12} per cent., free of tax, for the 
year, as in 1916. 


Marconi Wireless Telegraph Co. of America.—The net 
profits for 1917 were, after utilising $162,819 for reserves, 
$617,772, an increase of 138 per cent. Dividend 5 per cent. 


Anglo-American Telegraph Co., Ltd.—Interim dividend 
for March quarter, 15s. per cent. on the ordinary stock and 
£1 10s. per cent. on the preferred stock, less income tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


AutHouGH the date of the Budget’s introduction has been 
postponed, there is still plenty of reason for the quietude 
which continues to prevail in Stock Exchange markets. The 
news from the Western Front, added to the uncertainties 
respecting the Man-Power Bill, are quite sufficient to give 
pause to anyone with money to spend, while, on the other 
hand, the latter consideration is certainly at work in causing 
men from 41 to 45 to close down commitments as far as they 
possibly can, weeding out investments which they do not 
regard as suitable for a permanency, and doing what they 
can to keep their assets as liquid as possible. Prices on the 
whole are well maintained, but, of course, there is little busi- 
ness doing, and it is somewhat surprising that markets should 
hold up as well as they do in the face of the considerations 
just advanced. 

The full returns of the London electric supply companies 
are now available, and taken in bulk they are distinctly satis- 
factory. Eight of the London companies have increased their 
dividends, and the Charing Cross is the only one amongst the 
Londoners which shows a reduction, the dividend in this case 
having been lowered from 5 per cent. to 4 per cent. The net 
revenue of the 13 principal undertakings has increased by 
nearly 8 per cent. More money has been put aside for depre- 
ciation and reserve. Gross revenue went up by 12} per’ cent. 
as compared with 1916, but it must be immediately added that 
expenses increased by 154 per cent., the three main increases 
bemg in coal, wages, and distribution. Where the companies 
have scored in several instances is in connection with their 
power business. They have increased their charges to cus- 
tomers without causing any noticeable diminution in the 
amount of current sold. Some of them are. now talking\ 
about putting up the rate still more, although the figures 
given in the reports of these 13 same companies scarcely 
seem to justify an advance at present. At the present market 
prices our tables show that yields ranging from 53 to 8 per 
cent. are available from ordinary and preference shares in 
this department, and the reason why business was so quiet 
during the months when other industrials commanded so 
much attention has to be sought simply in the fact that the 
supply of shares was extremely limited, and that prospective 
buyers tired of waiting for the opportunity to buy ‘shares 
which very rarely came to market turned their cash into other 
directions. 

The news as to the fall of Bailleul brought about dulness in 
the home railway markets, and in this the Undergrounds 
joined. The Income Bonds of the Underground Electric Rail- 
wane fell further to 77, and other stocks in the group were 
1eavy. 

W. T. Henley’s Telegraph Works has had a splendid year, 
as its report shows. Gross profit at £239,000 is £40,000 better 
than that of the previous twelvemonth, and the net profit of 
£134,000 has increased by £23,000. The carry-forward of 
£112,000 is £42,000 up. The meeting for authorising the 
bonus distribution of es is to be held this week. There is 
no change in the market quotation, and manufacturing shares 
as @ whole keep steady. Electric Constructions improved to 


25s., British Westinghouse Preference shed 3/16 to 50s. 
Marconis are a weak spot at 3, and the Preference receded 


to 24, Americans going back to 22s. in spite of satisfaction 
felt in regard to the dividend of 5 per cent. just declared on 
them. ‘The weakness is sympathetic with the heavy tone 
prevailing .through semi-speculative markets, and this has 
also brought about a fall of 4 in Oriental Telephones, reduc- 
ing the price to 4. Telegraph stocks are steady, the only re- 
actions being 4 in West India and Panama shares, } in 
Anglo-American preferred, and 4 in Globe preference. Pros- 
pects of a rise in the income-tax favour good prices for the 
cable stocks and shares, upon which dividends are at present 
distributed tax-free. 

Mexico Tramway bonds are flat again, a fall of 24 reducing 
the price to 30, but Monterey Fives at 29 are 2 points higher 
on the week. Foreigners generally are disposed to depres- 
sion. Brazil Tractions fell 1 to 41, Anglo-Argentine Tram- 
ways Dehenture stock is down to 65}, and British Columbia 
Deferred at 25} is 2 points lower. Rubber shares are weaker. 
Another lively advance in the Cornish Tin group brought in 
profit-takers, and a sharp reaction took place from the best 
prices reached. 

The 6 per cent. First Mortgage Debentures issued by the 
Tees Power Station Co., Ltd., can be picked up in the Stock 
Exchange at 3 discount, at which they seem reasonably 
cheap. The principal, interest, and sinking fund are payable 
by the Newcastle-upon-Tyne Electric Supply Co., Ltd. The 
parent company has paid dividends ranging from 5 per cent. 
to 8 per cent. during the past six years, the latter amount 
being distributed for 1917, and the security offered for the 
Tees power station is ample to cover the debentures. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Home Execrriciry Companies. { 


Dividend 
——— April 16, Riseorfall Yield 
1916. 1917. 1918. this week, .0, 
do. do. 6percent, Pref, 6 6 - 604 
County of London 7 7 - 6ll 
do. 6 percent. Pref, 6 6 = 604 
Kens: oe oe 6 7 610 8 
London Blectric .. ee -- Nil Nil 1 _ Nil 
do. do. 6percent. Pref, 4 5 - 800 
Me li ee 8 4 618 6 
do. percent. Pref, 44 4) 613 4 
8t. James’ and Mall ow § 9 7 —3 684 
South Metropolitan Pref, 
Westmins 6} 7 310 
TSLEGRAPHS AND TSLEPHONES, 
Dividend 
Chile Telephone .. oe ee 8 8 _- 684 
Cuba Sub. Ord. .. oe 6 1 79 4 
Eastern Extension ee eo’ @ 8 1 = % 6 0 
tern Tel. Ord.. se 8 8 1 % 46 
Globe Tel.andT.Ord... .. 7 1 “418 3 
do. 6 6 616 
o-Huropean .. oe 
Marconi... es ee 6 8 600 
Oriental Telephone Ord, eo 10 4 _ 210 0 
United R. Plate Tel, .. 8 8 %17 8 
WestIndinand Pan, .. .. 64, 6d, 1 3968 
Western Telegraph « 7 8 153 6 0 
Homs Ras, 
Central London, Ord, Assented 4 4 614 oa 610 7 
Metropolitan ee 1 1 204 4177 
Undergroand Ordinary Nil = Nil 
do, “A” .. Mil Nil Nil 
de, do, 4 640 
Forziex Trams, &c, 
Dividend 
1916, 1916 
Adelaide 6 per cent. Pref, 6 6 — 631 
do. 5 Ded. “56 65 
Brazil Tractions .. ee oe 41 
bay Pref. .. e 6 6 — 664 
British Columbia Bleo, Rly. Pice. 6 5 — 912 4 
do, ferred Nil Nil — Nil 
do, Deferred Nil Nil 2 Nil 
do, Deb, 58 7167 
Mexico Trams 5 per cent. Bonds N 38 Nil 
do. 6 per cent, Nil Nil » 80 =) Ni 
Mexican Light se il N 1% - Nil 
do, Pref. .. ee Nil Nil 29 - Nil 
do, Nil Nil 864 - 
ComPanine 
& « By}, 410 4 
British Aluminium Ord, = 6650 
British Insulated Ord. .. ee 2 8g 610 4 
British Westinghouse Pref, ., — ts 
Bison Swan, fully Nil 
Mectric Consiresion 4 I + $00 
ic 
Bec, Pref... . ? ? 6.15 8 
do, Ord. .. o« oe 19 10 — 418 9 
@elegraph Cov, .. 42 18 


* Dividends paid free of income-tax, 
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THE INSTITUTION OF. 
ELECTRICAL ENGINEERS AND THE 
MEDICAL PROFESSION. 


JupGED from the standpoints of attendance and sustained 
interest, the joint meeting of the Institution of Electrical 
Engineers and the Electrical Section of the Royal Society 
of Medicine, which was held last week at the Cancer 
Hospital, Fulham Road, was a gratifying success. It was 
accompanied by an exhibition of modern British apparatus 
employed in radiology and electrotherapy, the inspection of 
which, unfortunately, was somewhat hampered by its 
popularity, and after the meesing the audience were invited 
to visit the splendidly-equipped radiographic departments 
of the hospital itself. 

The meeting was preceded by the usual informal dinner, 
which, inaugurated on the initiative of the president, has 
already established itself in popular favour, and bids fair to 
become a permanent feature of the I.E.E. programme, while it 
incidentally provides convincing testimony to the merits of 
electric cooking, as practised by the Waterloo Restaurant, 
even under war-time conditions. Perhaps the most 
admirable feature of the function is the total suppression 
of oratory, the president introducing the one essential toast 
with the two necessary and sufficient monosyllables. 

Opening the proceedings in the lecture theatre, Mr. 
Wordingham said that the occasion was characterised by 
three new departures : Since the Health Exhibition in the 
distant past, no papers on electromedical subjects had been 
read before the Institution ; the reading of the papers was 
associated with an exhibition of apparatus, in which was 
included the finest collection of X-ray equipment in this 
country ; and the meeting was being held away from the 
regular meeting place, amid unique surroundings. He paid 
a tribute of admiration to the magnificent services of the 
medical profession during the war, and expressed the in- 
debtedness of the Institution to the authors, who, in spite 
of the heavy pressure of their duties, had found time to 
prepare most interesting papers. 

The author of the first of these (Dr. E. P. Cumberbatch) 
is the medical officer in charge of the electrical department 
of St. Bartholomew's Hospital, and successor to the late Dr. 
Lewis Jones, the well-known pioneer in the applications of 
electricity to therapeutics. Only experts can fully appre- 
ciate the splendid work that has been accomplished during 
the war by the electrotherapeutic department of “ Bart.’s” 
and other leading British hospitals; as Capt. G. W. C. 
Kaye pointed out in his presidential address to the Réntgen 
Society in November last— 

In the treatment of septic wounds and persistent sinuses, the 
most extraordinary success has resulted from a combination of 
X-ray and ultra-violet rays. Hyper-thyroidism or “ soldier's heart,” 
produced by over-action of the heart through nervous strain, has 
been successfully treated by X-rays and radium rays. . Of 
war injuries, quite one-half, if not more, are gun-shot wounds of 
the nerves with paralysis of the muscles. These cases are sent for 
electrical examination of the injured nerves and subsequent elec- 
trical treatment. The diagnosis and treatment of cases of 
paralysis by electrical methods—such as the application of con- 
tinuous and interrupted currents and condenser discharges—is being 
studied on a scale never before possible, and invaluable additions to 
our knowledge of the pathology of therapeutic methods have been 
made. Many cases of war wounds, more particularly those 
of the uncomplicated, but inert, type which refuse to heal, are 
treated electrically. Simple application of a direct current 
stimulates the process of repair, and sluggish wounds at once 
begin to heal. ‘Trench feet,” which occurred in large numbers 
last winter, receive benefit by electrical treatment, some by ionisa- 
tion, others by high-frequency treatment and diathermy. Electrical 
methods are also largely used in the softening of hard scars 
following extensive wounds, and causing impairment of movement 
and fixation of joints. Cases of shell-shock and neurasthenia, and 
other functional disorders of the nervous system... . are now 
being cured in large numbers by electrical treatment. 

Capt. Kaye also referred to the work of the many 
thousands of radiologists in the medical application of 
X-rays, and said that— 

“by their aid miracles are literally being wrought daily. The part 
which the X-ray has played in the present war has been a veritable 
triumph.” The X-ray examination of wounds and injuries has 
become routine practice in the field as in the base hospitals; 
the X-ray is indispensable. ‘The X-ray detection of embedded 
bullet and shell fragments is now so certain as to be commonplace. 
Bullets and shrapnel are found and removed from any part of the 


body, even from the lung and brain or in the region of the heart. 
- « . The location of small foreign bodies near- the eye, or 
actually in the eyeball, can be carried out to the hundredth of an 
inch. The value of the X-rays in diagnosing chest com- 
plaints has been established again and again in this war” in 
connection particularly with incipient tuberculosis, and diseases of 
the teeth, and of the alimentary canal, and invaluable results have 
been obtained from shortening exposures, especially in heart and 
lung conditions. 

“One of the most successful workers in this, and, indeed, 

all branches of radiography,” said Capt. Kaye, “ is our 
secretary, Dr. Knox.” He went on to describe the wonderful 
results achieved by the X-rays in the repair of wounds by 
plastic surgery :— 
“lips are renewed, a new nose built up, eyelids replaced. cavities in 
the palate filled in, by this new grafting process. . . . The 
radiologist’s part in such work is to render scar-tissues pliant, to 
depilate hair from the scalp and skin surfaces concerned, to render 
the flaps pliant and more adaptable to their new positions, and to 
stimulate generally the healing process in both flaps and bone. 
For these purposes he employs radiation treatment, either X-rays 
or radium rays. The employment of radiations in this 
connection as an aid to surgery is real pioneer work.” 

It will be seen, therefcre, that the subjects of the papers 
are of the utmost importance to the welfare of our wounded 
comrades, and that the authors rank as experts of the 
highest standing not only in the application .of these 
modern methods of electrotherapy, but also in the wide 
fields of investigation and research which are being so 
assiduously cultivated in our great hospitals, and the 
Institution is to be congratulated on being the medium for 
bringing their work before the electrical profession. 

Unfortunately we can only give a brief abstract of Dr. 
Knox’s paper, and are unable to reproduce the numerous 
and exceedingly interesting radiographs with which it was 
illustrated, but we may draw attention to the appeal 
which he repeatedly addressed to electrical engineers for 
their expert assistance in the development of a perfected 
single-impulse radiograph apparatus. The chief desideratum 
appears to be a means of producing a powerful discharge 
equivalent to a thick spark upwards of 12 in. in length— 
in fact, a small flash of lightning; but no doubt every 
detail of the apparatus is susceptible of improvement, 
and it is possible ulso that totally different methods of 
producing X-ray flashes, or photographing their revelations, 
remain to be discovered. 


Diathermy :*The Use of the Electrical Current to Raise 
the Temperature of the Body in the Treatment 
of Disease. 


By E. P. Cumpersatca, B.M., M.R.C.P., M.A. (Oxon.), 


Medical Officer in Charge, Electrical Department, 
St. Bartholomew's Hospital. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS and the Royau Society OF MEDICINE.) 


Heat is a valuable therapeutic agent, and it has been used in 
the treatment of disease for centuries. In all the various 
methods that have been employed for the application of heat 
to the body, some object heated to a higher temperature than 
that of the body is placed either in direct contact with the 
skin, or at some distance from it. In the first case the heat 
is imparted by conduction, in the second case by radiation. 

In the most recent method heat is applied through the 
agency of an electric current (of special kind). When the 
current is passed through the body, part of the electrical 
energy is converted into heat as it overcomes the resistance 
of the tissues. There is, therefore, a rise of temperature of 
the parts traversed by the current. This method of applying 
heat to the body differs from all others in that it causes a 
rise of temperature of the deep-lying tissues, as well as those 
on the surface. The raising of the temperature of the tissues 
can modify their physiological processes, and exercise a_thera- 
peutic influence over them iri cases of disease. Further, it 
is possible by means of the electrical current to raise their 
temperature to a degree sufficient to coagulate them, and so 
destroy their vitality. The name ‘diathermy "’ signifies the 
“through and through "’ heating which the electrical current 
brings about, in contrast with the ‘‘surface’’ heating or 
‘“‘epithermy produced by other methods. 

It is well known that the electric current possesses the 
power to stimulate the tissues of the body, especially the 
excitable tissues, viz., muscle and nerve. If the direct cur- 
rent is led through the skin by way of an electrode, 1 sq. in. 
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in area, a stinging pain is produced when it reaches a 
strength of 10 milliamperes, and the pain is unbearable with 
a strength of 15 milliamperes. To heat the skin appreciably 
a strength of 400 milliamperes would be required. An alter- 
nating current of low frequency would be equally unsuitable 
to produce diathermy, because it would cause violent and 
intolerable contraction of the muscles before it attained a 
density sufficient to develop heat. If, however, the frequency 
is increased to, say, 500,000 per second, the current will lose 
all power to stimulate the tissues whatever its strength or 
density. Such a current can be passed through the body and 
its density raised higher and higher, and no sensation will be 
felt other than that of heat. The limit of toleration of such 
a current is determined only by the’ degree of heat. 

Such a high-frequency current will not produce the electro- 
lytic changes in the skin and underlying tissues which a 
direct current, if applied with too great a density, is liable 
to bring about, with the formation of blisters and ulcers. 
The probable explanation is that the high-frequency current 
is unable to cause a migration of ions and the formation of 
new chemical compounds possessing caustic properties at the 


To produce a degree of diathermy sufficient for medical 
purposes, an apparatus that can give a current of 2} to 3 
amperes is required. The device known as the d’Arsonval 
transformer, consisting of a pair of Leyden jars, the outer 
coatings of which are connected by a stout wire solenoid, 
will provide a current of sufficiently high frequency of alter- 
nation. The current will, however, produce little or no dia- 
thermy because the oscillations are not sustained. The Ley- 
den jars have a very small capacity, and the time which they 
take to discharge through the solenoid is exceedingly brief, 
viz., 1/50,000th of a second. During this period there is a 
train of high-frequency current oscillations. If the jars are 
charged from a large spark coil (as is usually the case when 
the d’Arsonval transformer is used for medical purposes) fitted 
with a mercury break whichj interrupts the primary circuit 
100 times each second, the jars will be recharged the same 
number of times per second. \There will, therefore, be during 
each 1/100th of a second a period of only 1/50,000th of a 
second occupied by oscillations. If a patient is connected to 
the ends of the solenoid for a period of 30 minutes, he re- 
ceives the high-frequency current for only 3.6 seconds. Fur- 
ther, the Leyden jars are charged to an unnecessarily high 
voltage, while the current of discharge between the outer 
coatings of the jars reaches a strength of 4 ampere only, as 
measured by the hot-wire ammeter. A current of this 
strength, flowing for very brief periods with very long inter- 
missions, cannot perceptibly heat the tissues. The modern 
diathermy machine has been constructed with the object of 
obtaining currents of sustained high-frequency oscillation and 
ew! amperage, so that the tissues can be sufficiently 

eated. 

In the modern diathermy machine high-frequency currents 
are obtained on the same principle as that embodied in the 
d’Arsonval transformer, but there are the following differ- 
ences in construction. The condenser has a much larger 
capacity. In the machine exhibited, its capacity is 0.6 micro- 
farad; it is made of sheets of metal separated by mica. It is 
charged from the main by way of a stationary transformer 
which raises the voltage of the current to 2,000. The charg- 
ing current must be an alternating one. The condenser dis- 
charges across two very narrow air-gaps placed in series. The 
air-gaps lie between copper disks placed with their faces 
parallel and opposite to each other. The opposing faces, be- 
tween which the sparks pass, are coated with silver. The 
width of each gap is 3 millimetre. With a transformer of this 
kind, supplied by a current from the main, the condenser is 
recharged as soon as it is discharged, so that there are un- 
interrupted chains of high-frequency oscillations in the sole- 
noid. The current which passes to the patient is taken from 
a second solenoid, the extremities of which are connected to 
the electrodes. When the latter are placed on the body, the 
voltage between them is probably less than 1,000. In most 
machines it is possible to connect one of the electrodes to 
some intermediate point along the secondary solenoid, so that 
a lower voltage can be obtained. A low voltage is advisable 
when it is desirel to send the diathermy current across a 
narrower section of the body, e.g., from the front to the back 
of the knee. Further variation can be effected by altering 
the distance between the primary and secondary high-fre- 
quency coils. 

The spark-gap is the ‘‘ sensitive spot,’’ and the slightest 
alteration in the width of the gap will considerably lower the 
strength of the current passing to the patient. The current 
will also be diminished if the spark-gap becomes too hot. In 
some machines methylated spirit is allowed to pass slowly 
between the metal disks. It is decomposed ‘by the sparks, 
and hydrogen is formed; this gas is a better conductor of 
heat than air. In other machines the air of the gap is re- 
placed by coal gas, and the width of the gap can be adjusted 
while the machine is in operation. In others, a stream of 
air is directed over the metal disks by means of a fan. 

If it is desired to raise the temperature of a part of the 
body a few degrees only, so that its vitality is not impaired, 
electrodes made of sheet metal are placed so as to include 
between them the part to be heated. They can be placed 
either in direct contact with the skin or with lint pads, 
soaked in strong salt solution, intervening. If the electrodes 
are not too small the density of the current passing between 


them will be low, and the ‘parts lying between them will be 
not unduly heated. : 
If, however, it is desired to raise the temperature of any 


~ abnormal tissue, such as a growth, to a degree sufficient to 


kill it, one of the electrodes is reduced to the size of a disk 
or button 4 in. to 4 in. in diameter. The current density will 
be very great in the region of this small electrode, and the 
heat will be sufficient to coagulate and destroy the tissue. 

Of the uses to which diathermy has been put, two ex- 
amples will be given. There is a very painful form of inflam- 
mation of the knee that is caused by the micro-organism 
known as the gonococcus. This organism thrives at the tem- 
perature of the body, but is very sensitive to a hotter surround- 
ing, and it can be killed if the temperature is raised a few 
degrees. The knee joint can be heated through and through 
by the diathermy current, and the organism can in this way 
be killed. 

Diathermy has proved to be a valuable method of treatment 
of cancer and other malignant growths. It raises their tem- 
perature till they are coagulated and destroyed in situ. The 
application of hot cautery instruments to the growth would 
simply burn the parts where contact was made, and the 
destruction would spread scarcely any distance below, be- 
cause the tissue is a very bad conductor of heat. The tissue 
conducts the diathermy current, however, so that it is heated 
through and through, and coagulated en masse, right down 
to the region where the density of the current is just too low 
to produce a sufficient degree of heat. The blood vessels and 
lymphatics in the growth are sealed, thereby lessening the 
chances of dissemination. - 


Single-Impulse Radiography (Instantaneous) 
Its Limitations and Possibilities. 


By Rosert Knox, M.D., Director, Electrical and Radio- 
Therapeutic Department, Cancer Hospital, Brompton. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL. 
ENGINEERS and the Roya Society oF MEDICINE.) 


In the initial stages of radiography, radiograms were obtained 
by time exposures of considerable duration amounting to an 
hour or more. Ever since those days the tendency has been 
to shorten the time of exposure in order to obtain sharp detail 
in moving parts of the body, such as the thorax or abdomen. 
Limitations of output by induction coils, and inability on the 
part of the X-ray tube to withstand the effects of passing a 
heavy current through it, for a time placed instantaneous 
exposures of any practical value beyond reach. 

The first serious attempt to produce apparatus capable of 
dealing satisfactorily with the single-impulse exposure was 
made by Klingelfuss, who in 1901, by means of a “ break’ 
voltage due to a sudden interruption of the primary current: 
of an induction coil, produced’ a brilliant illumination in an 
X-ray tube, which was sufficiently powerful to give an ex- 
posure on a photographic plate, the exposure time being a 
fraction of a second. 

Drs. Albers Schénberg and Walter produced a sudden inter- 
ruption of the primary current by quickly withdrawing a 
metal pin immersed in a quantity of mercury. An apparatus. 
was constructed and placed upon the market, and a number 
of these installations are in use at the present time, A 7-in. 
parallel spark was about the maximum that this apparatus 
would give, and the exposure was roughly calculated at about 
1/200 of a second. The drawback to this apparatus was the 
fact that the human element entered largely into the operat- 
ing of the single-flash switch, and an exact repetition of the 
exposure could not be made with any degree of certainty. 

Dessauer introduced into practice in 1909 an apparatus for 
obtaining instantaneous interruptions by means of a mercury 
switch in which a rod was suddenly withdrawn from the 
mercury by means of a spring. No uniform results could be 
obtained, and this led to Dessauer investigating a system for 
breaking the primary current by causing a thin wire to melt 
rapidly by.an overload of current. The drawback to this 
method was the fact that exposures were not always of the 
a duration, due to inequalities in the wire used for the 
use. 

The Siemens impulse process is based upon the utilisation 
of the impulse which is generated in the secondary windings 
of the coil when the primary current is suddenly commu- 
tated. The commutation of the primary current consists of 
two distinct processes, i.e., breaking the current and making 
the same current, but in the opposite direction. During the 
first process a ‘‘ break ’’ voltage is generated, and during the 
second a ‘‘make”’ voltage. This ‘‘make’”’ voltage is now in 
the same direction as the “‘ break”’ voltage, owing to the 
current flowing in the reverse direction after commutation. 
Therefore, commutation causes two consecutive impulses to 
be developed which, however, combine in one impulse when 
the two processes occur rapidly, namely, in about 1/100th of 
a second, and the combined impulse is equal to the sum of 
the two impulses. Therefore, with one commutation a cur- 
rent double the effect due to the ‘‘ break’ voltage is obtained, 
and the same effect as with the former processes is obtained 
with the expenditure of a considerably smaller load on the 
primary of the induction coil. 

In order to obtain this enhanced effect it was necessary for 
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the ‘‘make” voltage to be equal to the “ break”’ voltage, 
and to construct an automatic switch to serve as a commu- 
tator, so that the two impulses combined in one impulse 
without interruption. 

Although it was a fairly simple matter to construct a switch 
to carry the large quantities of energy necessary for the safe 
commutation the current, a further problem had to be 
considered in connection with the construction of the coil. 
One has to consider the fact that the number of primary turns 
necessary to obtain. an intense magnetisation, and yet suffi- 
ciently small to produce an intense opening voltage, had such 


a large self-induction that the primary current and conse- - 


quently the magnetisation of the iron only rise very slowly 
after the current has been commutated, and therefore the 
secondary ‘‘ make”’ voltage assumes too low a value; but this 
difficulty was overcome by constructing the coil so that as 
a result of a small self-induction the magnetisation rose 
rapidly. Further, measures had to be taken in order to 
neutralise the various secondary phenomena noticeable in the 
process of commutation. 

It will be, understood that the commutation of the current 
through the primary of the coil must be preceded by the 
make of the current, and the commutation must naturally 
be followed by switching the current off, and as secondary 
electromotive forces are produced when switching on’ and off, 
and as these are opposed to the electromotive forces generated 
in the commutation, it is necessary, in order to protect the 
X-ray tube against inverse radiation, that the processes of 
switching on and off be carried out slowly. This is arranged 
for automatically by the single-impulse switch, so that it is 
impossible for the operator to produce inverse radiation in 
the tube by the introduction of the human element into the 
mechanical working of the switch. 

The switch is operated by rotating a handwheel through 
about one-quarter of a revolution. The commutator is then 
automatically operated, and this is followed by the automatic 
resetting of the switch for a second or further number of 
exposures. 

Originally an induction coil was used in connection with 

this form of single-impulse apparatus, but it has since been 
found that the transformer with a closed magnetic circuit is 
more suitable, and a combined apparatus has been constructed 
in conjunction with a high-tension rectifier, using the trans- 
former in conjunction with this apparatus for ordinary work, 
and the single-impulse apparatus for its special purpose. This 
apparabus may be considered to be a universal apparatus 
capable of dealing with all work necessary in X-ray technique, 
i.e., X-ray therapy, as well as radioscopy and radiography. 
_ The combined ap tus referred to can be connected to a 
direct-current supply, and further developments have made 
it possible to construct an apparatus which can be directly 
connected to single-phase or three-phase alternating current. 
This is based on the idea of connecting the primary coil of 
the transformer to the alternating-current supply for a short 
time, and of impressing upon the tube the secondary voltage 
generated during this time, and rectifying it by means of a 
rectifier. 

I have two different types of single-imptilse apparatus under 
my care: (a) with a mercury dip interrupter, and (b) a 
Siemens single-flash coil outfit. These have been in constant 
and regular work, and have given most satisfactory results 
up to the limitations of their electrical capacity. It may be 
assumed that the secondary current in these exposures is in 
the neighbourhood of 200 milliamperes. 

To ascertain the radiographic efficiency of these sets of 
apparatus, an extensive set of experiments was carried out. 
These experiments resolved themselves into am attempt to 
ascertain (1) the best conditions for working, (2) the testing 
of the uniformity of the discharge over a large number of 
exposures, and (3) the value of intensifier screens for use with 
single-flash exposures. A number of well-known X-ray plates 
were used in thesg experiments. It was also hoped that the 
experiments might lead to suggestions for improving the 
apparatus—to ascertain in fact the minimum output with 
which it would be possible to do all forms of radiographic 
work, and gradually to lead to a standardisation of exposures. 

€ apparatus was used with two forms of X-ray tubes, 
namely, (a) The gas tube, Macalister Wiggin tungsten target, 
and (b) the Coolidge tube. 

The Coolidge tube is undoubtedly by far the best and most 
reliable tube to use for this class of work because of its great 
flexibility, its durability, and the great ease of manipulation 
which it allows. With one tube any number of exposures 
may be made with the tube emitting rays of varying penetra- 
jon. 

The analysis of these experiments shows a remarkable uni- 
formity of the discharge, even when allowance is made for 
the possibility of photographic error. 

The first desideratum is that the output should be powerful 
enough to give perfect radiographs without the use of the 
intensifier screens. Good though the plates obtained with the 
screen are, it would be a great help in technique if it could 
be dispensed with altogether; at present this cannot be done 
because the apparatus is not powerful enough. A considera- 
tion of the plates shown wi Ft this point. In all the 
exposures made at a distance of 1 ft., without an intensifier 
screen between the surface of the plate and the anticathode 
of the tube, the exposure is nearly a full one. This distance 
1s impracticable except for very small parts. At a standard 
distance of 2 ft. the output requires to be increased at least 


four times, and for 3 ft. at least nine times. The latter is 
the better distance for standard work, but it may be advis- 
able to work at a distance of 6 ft., in heart work especially. 

Most, if not all, of the single-impulse work of the present 
day is‘done in combination with the intensifier scien; this 
is always used in thoracic and abdominal work. For all dis- 
tances under 6 ft. a certain amount of distortion is produced 
according to the distance of the object from the plate. Im 
‘practical work the distortion may be allowed for, but when 
accurate measurements of the heart are required the greater 
distance of 6 ft. would to a large extent do away with the 
distortion, and give the heart approximately its northal size 
on the plate. 

Experiments lead us to the conclusion that we need an 
apparatus which will enable us to work satisfactorily at a 
distance of 6 ft. for these conditions. The solution of this 
problem I can ‘confidently leave to the electrical engineer, 
and in time I hope to see realised the mammoth machine and 
the extraordinary results whch will automatically follow from 
its production. 

Apparatus powerful enough to enable us to work efficiently 
at a distance of 6 ft. from the plate by the aid of intensifying 
screens for thoracic and abdominal work would also be power- 
ful enough to allow of work being done on other parts at a 
distance of 2 ft. without the screen; then it should be pos- 
sible to do all forms of radiographic work. i 

The great advantage over work which is now carried out 
by time exposures will be that there will be no plates spoiled 
by movement on the part of the patient. : 

No hospital which especially deals with children’s diseases 
can afford to do without a single-flash apparatus. With a 
single-impulse’ machine we can allow a child to be upon the 
plate and move about—the exposure is made while the child 
is actually on the move—yet the picture obtained shows no 
trace of movement. 

I am fully convinced that in the single-flash method we 
have the beginning of a standardisation of exposures, and 
when the apparatus at our command is more powerful than 
that of the present day I feel sure-we shall have gone a long 
way towards the accomplishment of the standardisation of 
technique and exposure. 

I feel confident that when we have explained our difficul- 
ties and are able to set forth accurately our requirements we 
shall be able to secure the co-operation of electrical engineers, 
and that the result should be the —— of apparatus far 
in advance of anything in use at the present time. 


DISCUSSION. 


Opening the discussion, Dr. F. W. Metcaure said he had 
noticed the advantages of the method a considerable time 
ago; nine months before the war began he obtained an 
apparatus from Messrs. Siemens, and had been extremely 
pleased with it. In the course of four years’ work, no repairs 
whatever were required. apparatus, as stated by Dr. 
Knox, had its limitations. It was especially useful for ob- 
serving the heart, which was always in movement, necessi- 
tating an absolutely instantaneous photograph. The use of 
the intensifying screen was necessary, to give stronger pic- 
tures, but some screens were rather rigid, and did not come 
into close apposition. The pictures were already good enough 
for diagnosis. There was no need to radiograph bones by the 
single-impulse method; it was better to give them longer 
exposures, but the stomach and intestines needed single- 
impulse radiography. It was certainly desirable to have the 
bulb at a distance from the patient. Manipulating the in- 
tensifying screen was a huisance; what was wanted was an 
enormous machine without these limitations, without intensi- 
fying screens, which yet could produce a standardised pic- 
ture of any part of the body which could be compared with 
other pictures. 

Dr. WARREN discussed the nature of diathermy, and argued 
that Dr. Cumberbatch was not dealing with diathermancy 
(heating through and through), but with heating in the 
substance, hence he named the process endothermy. He 
himself had used the process for some years with very good 
results, and he described various operations. 

Mr. BuRNAND suggested the use of magnets and iron filings 
to enable the operator to visualise the path of the current in 
the body, and’ discussed the use of a number of electrodes 
simultaneously in diathermy; and another speaker described 
the method of photographing a bullet in motion. 


DESCRIPTION OF EXHIBITS. 


Messrs. Watson & Sons (Electromedical), Ltd., showed’ 
the core and primary winding of the single-flash coil 
in the unfinished condition, in order to give an idea of 
the dimensions of the iron employed in comparison with induc- 
tion coils working with interrupters. There was also one 
section of the secondary winding, showing the method of in- 
sulation between the adjacent layers. These are wound on 
the well-known Leslie Miller system, each layer being wound 
horizontally on a paper disk, so that it is quite impossible 
for two points, between which there is very high potential 
difference, to come accidentally close to one another. 

The single-flash switch was also shown; this item includes 
some intricate mechanism all working under oil, and is 
arranged slowly to build up the magnetisation of the iron 
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core, and. then suddenly interrupt the current, and imme- 


_ diately afterwards reverse so as to destroy all residual mag- 


netism in the iron, and increase the rate of change of its 
magnetic condition. The secondary effect has now been pro- 
duced, but current is still flowing in the primary winding, 
and it is necessary to reduce this,.and finally break it, it 
being necessary to do this as slowly as possible, in order to 
prevent further induced effects in the secondary winding. 

A mercury interrupter with a new type of rectifier was 
shown, in which instead of one rotating member, about 10 in. 
diameter, for the collection of the high-tension current, three 
smaller rotating pieces, about 3 in. diameter, mounted ver- 
trically one above the other, are arranged, all connected in 
series, so that the sum total of the air gaps introduced 
remains the same as before. 

A high-frequency apparatus for working from an ordinary 
induction coil, re-designed in order to obtain extremely long 
sinuous discharges, and very great outputs, using an oil 
condenser with multiple spark-gap, was also shown. 

A diathermy apparatus was exhibited, fitted with an im- 
proved spark gap in which the discharges take place in an 
atmosphere of coal gas; the mechanical construction is such 
that the adjustment of the width of this gap can be very 
nicely controlled, even while the current is passing. This is 
a very great advantage, as for varying body resistances it is 
really necessary to alter the width of gap in order to obtain 
the best results. The coal gas also contributes to the cooling 
of the gap, and there are no mica separators to need replace- 
ment. 

There was also shown a small high-frequency attachment 
for ordinary medical applications, the’ frequency of which is 
such as to permit of the production of X-rays by means of 
one connection only to the cathode terminal of the X-ray tube. 

The Hernaman-Johnson modification of the Lewis Jones 


condenser apparatus was shown in the electric treatment room - 


under current. 

The Cambridge Scientific Instrument Co., Ltd., had on 
view an electric bullet probe for locating foreign bodies, such 
as bullets or shell fragments, in wounds. The disadvantages 
of the telephone probe are overcome by this instrument, 
which is simple and self-contained, no battery or other acces- 
sories being required. The instrument consists of a fine 
metal probe and a contact wire of the same metal, both of 
which are connected by flexibie leads to a galvanometer. 
The contact wire is placed on the edge of the wound in good 
contact with the tissues, and the probe employed in the 
usual way. Since the probe and contact are of the same 
metal there is no potential difference, and no deflection of 
the galvanometer when the probe is used. As soon, however, 
as it touches some other piece of metal in the wound a voltaic 
cell is formed, the metal constituting one pole and the con- 
tact in the edge of the wound the other, with the blood as 
the electrolyte. Consequently a current flows through the 
galvanometer and deflects the pointer. 

Their exhibit also contained a number of electrocardiograms 
taken with the Cambridge electrocardiograph by Dr. Thomas 
Lewis, of University College Hospital Medical School, Lon- 
don, and illustrations of a special ward at the First Eastern 
General Hospital, Cambridge, in which wounds are treated 
by immersing the patient for days, or even weeks, in a bath 
of warm water, which is kept at constant temperature, and 


- supplied with a stream of fresh water. The apparatus for 


regulating and registering the temperature of the water su 
ply to the baths was installed by the Cambridge Scientific 
Instrument Co. 

The Medical Supply Association exhibited their galvano- 
sets, and Messrs. Alfred E. Dean also showed a collection of 
electromedical apparatus. 


‘ 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


KEDAH AND PERLIS.—By a Resolution passed by the 
Kedah State Council it was decided not to collect eget tale 
on _wolfram for one year from July 19th last. 

The Perlis State Council passed a Resolution on August 
6th last deciding to levy export duty on tin ore at 10 per cent. 
ad valorem, the value of tin ore being taken as 70 per cent. 
of the Penang price of tin from time to time. 


SWEDEN.—The exportation of zinc ore has been prohibited 
as from October 18th. 


JAPAN.—A Law, which came into force-on September 1st, 
has been promulgated, having for its object the encourage- 
ment of the iron industry in Japan. Among other provisions 
to effect this purpose, the exemption from import duties of 
implements and machinery required for iron and steel works 
having a certain output is allowed. Such exemption is condi- 
tional upon a permit having previously been obtained from 
the Minister of Agriculture and Commerce, which permit 
must be annexed to the import declaration made when the 
goods are imported. A list of the goods which may be 
accorded duty-free admission under this law has been issued 
by the Department of Agriculture and Commerce; it includes 
electric furnaces and gas electric generators of not less than 

H.P. 


NEW PATENTS APPLIED FOR, 1918, 
(NOT YET PUBLISHED.) 
—— expressly for this journal by’ Messrs. W. 


P. Tuomeson & Co., 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford 


5,584. ‘ Device for electrical transmission of sound or speech to be fixed 
on talking machines.” H. Oxert. April 2nd. 


5,585. ‘* Portable stands for electric lamps."" H. J. Furse & W. J. Furse 
anp Co. April 2nd. 


5,633. “‘ Dynamo-electric machines." W. A. Price. April 2nd. 

5,665. “Connectors for electric cables.” E. Prippie. April 3rd. 

5,712. “Audion or lamp relay or amplifying apparatus.” M. Latour. 
April 3rd. (France, April 3rd, 1917.) 

5,746. Varying candle-power of electric lights.” W. HENDERSON, 
Crmrk & Mackay. April 4th. 

5,749. “* Ball-contact commutator hands.” W. T. Forssexius. April 4th. 

5,770. Magnetos.” J. B. & W. S. April 4th. 


5,771. “* Tee or branch joints of armoured electric cables." C. J. Beaver 
anp E. A. Craremont. April 4th. 

5,774. “‘ Electric speed-controlling apparatus.” V. Breme. April 4th. 

5,779. ‘Lanterns for gas-filled electric lamps.”” Brrrish THomson-Houstox 
Co. & H. C. Wueat. April 4th. 


5,780. Electric lamp fittings." H. C. Wheat & Baittsh TuHomson- 
Houston Co. April 4th. 

5,798. “ Inductively-untappable telegraph.” A. H. Morse. | April 4th. 

5,809. “Sparking plugs.” Soc. Generate pes Humes et FOUuRMITURES 
InpusTRIELLEs L’OLeo. April 4th. (France, October 4th, 1917.) 


5,841. ‘Cooling electrical machinery, &c.". H. A. Carney & H. M. 
Lacey. April 5th. 


5,860, ‘* Sound producing devices.” British THomson-Hovston Co. (Gene- 
ral Electric Co., U.S.A.) April Sth. 


5,862. ‘* Means for cleaning sparking plugs.” A. G. Kyicut. April, 5th. 


5,866. Electrode holders.” AKTIESEKSKAB ARENDAL SMELTEVERK. April 
5th. (Norway, April 13th, 1917.) 7 
5,867. “Electric accumulators.” Sic. G. Marconi. April Sth. (Italy, 


April 5th, 1917.) 
5,881. “Electric heaters.” A. R. Huntincpon, R. G. & C. O. 
Poo.e. April 5th. 


5,886/7. Wireless telephone installations.” L. N. April 5th. 
(France, October 8th, 1917.) 

5,904. “Signalling device for colliery winding engines, &." F. M. 
Brown. April 6th. 

5,917. “Electric lamps." British Tuomson-Houston Co. (General Elec- 
tric Co., U.S.A.) April 6th. 

5,918. Electrical measuring apparatus." SteMENs & Ges. 


April 6th. (Germany, March 27th, 1917.) 


5,927. “Audion or lamp relay or amplifying apparatus.” M. Latour. 
April 6th. (France, April 15th, 1916.) 


5,932. ‘“‘ Irternal-combustion engines, and ignition devices therefor.” W. 
G. April 6th. 


5,936. “* Electric accumulators.” A. L. Davis. April 6th, 
5,987. “* Electric resistances." S. R. April 6th. 


PUBLISHED SPECIFICATIONS. 


1914. 
18,009. Sexpsr ror Hertzian Waves Generators: Bou- 
chardon. August Ist, 1913. 
1916. 
The numbers in parentheses are those under which the ification will be 
printed and abridged, and all subsequent proceedings will taken. 
14,825. Vo.tace or Current RecuLators FoR GENERATORS. 
A. J. Jullin. October 18th, 1916. (113,980.) d 
18,113. Gatvanic Ceits. R,. Sch . December 18th, 1916. (113,984.) 


1917. 


2,157. Systems or Contro: For Exectrric Motors Opgratinc CRaNgs AND 
ANALOGOUS APPARATUS. W. H. Scott & J. Bentley. February 13th, 1917. (Cog- 
nate application, 12,855/17.) (113,993.) 

2,162. Exectric Heaters. A. F. Berry. February 13th, 1917, (113,994.) 

3,549. Disconnectinc Boxes ror Exectric Castes. W. T. Henley's Tele- 
graph Works Co. & E. Moor. ‘March 10th, 1917. (114,009.) 

3,579. ARRANGEMENT OF ONE OR MORE INspscTION GLassES FOR MAGNETIC 
Brakes. Naamlooze Venootschap Haarlemsche Machinefabriek Vorheen Geb. 
Figee. March 14th, 1916. (104,872.) 

ror Gatvanic R. Schuster. March 12th, 1917. 
ror Gaivanic Ceuts. R. Schuster, March 12th, 1917. 

3,584. Gatvanic Primary Cets. R. Schuster. March 12th, 1917. (114,012.) 

3,618. ExecrromacNetic Switches FoR TRAIN LIGHTING AND SIMILAR INSTAL- 
tations. J. Stone & Co. and A. H. Darker. (114,015.) 

3,652. Exectric Circurrs sy Recay or Repsater. W. H. Grinstead. 
March 13th, 1917. (114,017.) 

3,656. INTERMEDIATE SHUNT FoR AgRiAL Ropsways AND THE Like, R, W. 
James (M..J. Cary, S. J. Hally & C. C. Stephen). March 13th, 1917. 
(114,019.) 

3,664 
1917. 


b vO Swrrcues. J. Stone & Co. and A. H. Darker. March 13th, 
(114,020. 

3,665. BrusH anp TsrminaL Contact MescHANISM OF DyYNAMO-BLECTRIC 
Macuines. J. Stone & Co. and A. H. Darker. March 13th, 1917. (114,021.) 

3,767. Brusnes ror DynaMO-gLEcTRIC Macuinery. Troup, Curtis & Co. and 
J. H. Wickett. March 15th, 1917. (114,027.) 

3,811. CrvsTaLLine oR LIke Detectors ror Execrric Waves. H. Hurm. 
March 2ist, 1916. (105,905.) 

3,861. Execrrica. TuytumicaL INTERRUPTORS FOR MepicaL Use. W. E. 
Schall. March 16th, 1917. (114,034.) 

4,480. Exectric CONNECTIONS BETWEEN CELLS oR Batreries AND BULBS OF 
E.ecrric Pocket Lamps, TorcHES, AND OTHER Exectric Lamps WHICH 
Carry THEIR CeLts or Batrerms. Efandem Co. & A. H. Williams. 
March 28th, 1917. (114,048.) 

5,112. Housmc or Exscrrica, Switcuczar. Igranic Electric Co. & A. H. 
Curtis. April 11th, 1917. (114,054.) 

5,840. Suock Assorsers ror Exectric Batrerms. F. N. Bossom & L. B. 
Armstrong. April 25th, 1917. (114,063.) 

6,894 Process or Exsecrric Spor Weipinc. T. E. Murray. June 28th, 
1916. (107,758.) 

8,854. Execrric Locomotives. British Thomson-Houston Co. (General Elec- 
tric Co., U.S.A. June 20th, 1917. (114,077.) 
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